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WITH UARS AND SURFACE OBSERVATIONS
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Edwin F. Harrison*, Fred M. Denn t, and Gary G. Gibsont
SUMMARY
The third ATmospheric Laboratory for Applications and Science (ATLAS-3)mission
was flown aboardthe Space Transportatibn System (STS)mission 66. The launch took
place at 16:59:43Greenwich Mean Time (GMT)on November 3, 1994; the mission length
was approximately 10 days and 22 hours. The ATLAS-3 Earth-viewing instruments
provided a large number of measurements which were nearly coincident with observa-
tions from experiments on the Upper Atmosphere Research Satellite (UARS). During
the ATLAS-3 mission, simulations wereperformed to predict when and where
correlative measurements between ATLAS-3 and UARS instruments would occur.
These predictions, were used.,to develop instrument, operation schedules, to maximize.
the correlative,opportunltaes between exp.enments on the two. satelhtes.. In this report,
ATLAS-3instrument measurements are s]mulated for the time periods of sensor
operation. ATLAS-3 and UARS measurements are compared to determine correlative
measurement opportunities between various instruments on the two spacecraft. The
number, of.correlative.opportunities ran.gesfrom 2 to 963 for the various instrument
combmataons. Overflight data are also included for each of the ATLAS-3 instruments
for a selected set of ground sites.
INTRODUCTION
A major goal of the ATLAS program (Torrand Sullivan, 1992) is to achieve underflights
of the UARS to obtain correIative measurements between the two missions (Harrison et
al., 1992). The UARS (Reber, 1990; Reber et al., 1993), launched on September 12, 1991,
CalTies.a variety of scientific instrumentation, for stud 3n'nL_[the.composition and dynam-
lcs of the atmosphere. Several UARS instruments are making global measurements of
the vertical distributions of ozone, methane, water vapor, and several minor species
involved, in the chemistry of the ozone layer..The ATLAS is a Space Shuttle mlssion
designed to be flown about once per year dunn_ an 11-year solar cycle to obtain
extensive observations of the Sun andthe Earth s atmosphere. The combination of the
results from the UARS and the complementary atmospheric measurements from
ATLAS experiments will greatly advance the understanding of the chemistry of the
upper atmosphere. Maximum use of the two satellite data sets will be provided when
near-coincident (correlative) measurements are obtained. In addition, horrelative
measurement opportunities between ATLAS-3 instruments and data taken at selected
surface sites offer a unique opportunity for scientific investigations.
*Atmospheric Sciences Division, NASA Langley Research Center,
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ORBITAL AND INSTRUMENT SIMULATIONS
Computersimulationsofsatelliteorbitalcharacteristicsand sensortechniqueswerede-
velopedto determinetimeand spacecoveragecapabilitiesforthe various experiments
on thetwosatellites(HarrisonaiqdGibson,1981)._First-ordero bitalperturbationswere
included to take into account Earth s asymmetrical gravitational fieldand the motion of .
the Earthwith respect to the Sun. Coincident measurement opportunities between sen-
sors on the two spacecraft are determined by comparing the coverage of pairs of
instruments (Harrison et al., 1990).
UPPER ATMOSPHERE RESEARCH SATELLITE (UARS)
The UARS orbital elements aregiven in Table 1. Two UAILSinstruments are simulated:
the Halogen Occultation Experiment (HALOE; Russell et al., 1993) and the Microwave
Limb Sounder (MLS;Barath et al., 1993)• The HALOE is a solar occultation instrument.
The MLSis a limb scanner mounted at a fixed azimuth (90°) on the spacecraft. The
UARS flight direction (backward or forward) determines which way the MLS views
with respect to the velocity vector. It always looks toward the dark side of the
spacecraft. A summary of instrument viewing characteristics used in the simulations is
gwen in Table 2.
To aid in visualizing the coverage of the various UARS instruments, Figure I shows a
latitudinal history of HALOE coverage for the ATLAS-3 Space Shuttle mission time
frame. Figure 2 gives similar data for the MLSinstrument. All data are for a tangent
height of 30 km. The UARS instruments were assumed to be operating continuously
during the ATLAS-3 Shuttle mission.
ATMOSPHERIC LABORATORY FOR APPLICATIONS AND SCIENCE (ATLAS-3)
The ATLAS-3 orbital elements are given in Table 1. The ATLAS-3 orbit elements were
updated three times during the mission, and the ATLAS-UARScorrelative measurement
redictions revised as appropriate Five ATLAS-3 instruments are simulated"P , • • "
Atmospheric Trace Molecule Spectroscopy (ATMOS), CRyogemc Infrared
Spectrometers and Telescope for the Atmosphere (CRISTA),Middle Atmosphere High
Resolution Spectrograph Investigation (MAHRSI), Millimeter-wave Atmospheric
Sounder (MAS), and Shuttle Solar Backscatter UltraViolet (SSBUV). The ATMOS is a
solar occultation instrument; its latitudinal coverage history is shown in Figure 3. The
CRISTAand MAHRSI were flown on the Shuttle Pallet Satellite (SPAS) which flew
0.66° behind the Shuttle (Bittner and Offermann, 1994). CRISTAis a limb viewing
instrument with viewing azimuths of 144°, 162°, and 180° to the left of the velocity vec-
tor (hereafter referred to as CRISTA-144,CRISTA-162,and CRISTA-180).Latitudinal
coverage histories for the three CRISTAs are shown in Figures 4, 5, and 6. The MAHRSI,
a limb viewing device which views 162° to the left of the velocity vector, has the same
coverage as CRISTA-162and is also shown in Figure 5. In the simulations, CRISTAand
MAHRSI are restricted to view no closer than wlt_hin 36° of the Sun. The MAS (Figure
7) views at an azimuth 90° to the left of the velocity vector. The MAS instrument failed
at 19 hours and 11 minutes into the mission. Finally, the SSBUV (Figure 8) is simulated
as nadir viewing with a restriction that solar zenith angle be between 0° and 90°. A
summary of instrument viewing characteristics used in the simulations is given in Table
2. ATLAS-3 time-line data (Selmarten, 1994)were used to determine the periods during
which each instrument was operating. All data are for a tangent height of 30 kin above
the Earth's surface.
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SELECTED GROUND SITES
Overflight data are calculated for each of the ATLAS-3instruments for 18 ground sites
which were selected by investigators prior to the ATLAS-3launch. Table 3 presents for
each site the name, the latitude and longitude, and the number of times the site was seen
by each of the ATLAS-3instruments. The location of each of the sites is shown on the
map in Figure 9.
ATLAS-UARS CORRELATIVEMEASUREMENTS
EachATLAS-3measurementpointfora giveninstrumentwas comparedwith all
measurement,points ofa selected.... UAILSsensorthatoccurredwithina specified,time
interval. ForeachUARSorbapass, the closestpointmeetingbothtime and &stance
constraintswas determined.Forthesimulationsin this report,the operatingscheduleforeachATLAS-3instrumentwas takenfromthemissioniime-linedata.
Correlative opportunities were determined for the various instrument combinations on
the twosatellites.Thenumberofcorrelativemeasurementopportunitiesforeach
instrumentcombinationalongwiththe timeand distancecofi_traints,numberofthe
figurewhichdisplaysthedat_,andthenumberoftheappendixwhich liststhe tabulardata aresummarizedin Table4. A misstimeof 7.0hourswas usedforthetwoocculta-
tioncases(ATMOSvs. HALOE)and a miss timeof3.5hourswas usedforall other
cases. Miss distance was 2000 km for the two occultation instruments, 1000 km for an
occultation instrument vs. either a limb scanner or nadir-viewing sensor, and 200 km for
correlative measurements between non-occultation instruments. Note that the MAHR-
SI results are the same as for CRISTA-162.
A plot of latitude vs. time is presented for each instrument combination. Tabular data
were generated to fully desci'ibe the correlative measurement opportunities. The
tabular output includes (for each satellite) the GMT,mission ela-psedtime, satellite
latitude and longitude, viewing angles with respect to the spacecraft velocity vector,
geographical location of the measurement point, time and distance between'the
measurement points of the two instruments, and, in some cases, the solar zenith angle
at the viewed point.
The 43 correlative measurement opportunities between the ATMOS and HALOE
instruments are presented in Figure 10 and Appendix 1. The 88 correlative opportuni-
ties obtained for ATMOS and MLS are presented in Figure 11 and Appendix 2.
Approximately 160 measurements are obtained between each of the 3 CRISTAs (144,
162, and 180) and HALOE (Figures 12, 13, and 14; and Appendices 3, 4, and 5, respec-
tively). Approximately 960 measurements were obtained between each CIUSTAand
the MLS (Figures 15, 16, and 17). The tabular data for the first 10 measurements are
presented, in Appendices 6, 7, and ..8 The full data set is to larg.eto be included here, but
eRher a hard copy or a computer hle of these data may be obtained from the authors.
Two coincident measurements were obtained between MAS and HALOE (Figure 18,
and.Ap_2endix 9). The.47p}ointsobtained,between. MAS and MLSare.presented in
Figure 19, and Appendix 10. The 49 coincident measurements obtained between
SSBUVand HALOE are presented in Figure 20 and Appendix 11. Finally, the 178
measurements obtained between SSBUVand MLS are shown in Figure 21 and
Appendix 12.
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ATLAS-3 OVERFLIGHTS OF SELECTED GROUND SITES
Overflight times were determined for each of the ATLAS-3instruments. The overflight
data can be used in ground truth studies. Tabular data were generated which fully
describe each measurement opportunity. The tabular output includes (for each
instrument) the GMT, missior__lapsed _ime, satellite latittide and longitude, viewing
angles with respect to the spacecraft velocity vector, geographical location ot the
measurement point, time and distance between the measurement point and the ground
site, and the solar zenith angle at the viewed point. These data are presented in Appen-
dix 13.
CONCLUDING REMARKS
Data arepresented to show the correlative measurement opportunities between various
experiments on ATLAS-3 and UARS. Results arebased on the actual ATLAS-3
instrument operation schedule and the Space Shuttle attitude summary for the mission.
The number of correlative measurement opportunities ranged from 2 for MAS vs.
HALOE to 963 for CRISTA-162vs. MLS. The data in this report should be useful to
scientists in assessing the correlative data available for analysis. Computer files of
correlative measurement opportunities are available on request from Mr. Fred Denn
(e-mail: f.m.denn@larc.nasa.gov).
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Table 1. UARSand ATLAS orbital elements.
ORBITAL PARAMETERS
TIME OF STATE VECTOR ORBIT ELEMENTS3
DATE (yr, mo, day) SEMI-MAJORAXIS (km)
GMT (hr, min, sec) INCLINATION (deg)
RIGHTASCENSION (deg)
ORBIT ANGLE4 (deg)
6956.27
LIARS1 94-11-03 56.9812:00:00 322.81
37.49
6681.25
ATLAS-3 2 94-11-04 56.99
(INITIAL) 06:00:15 201.11280.29
LL!
I-- 6676.98
__1 ATLAS-3 94-11-07 56.991J
uJ (UPDATE 1) 06:00:15 201.14
264.90
03
6675.72
ATI-AS-3 94-11-08 56.99
(UPDATE 2) 14:35:38 201.15256.45
6672.64
ATLAS-3 94-11-10 56.99
(UPDATE3) 19:20:00 201.20
230.39
1UARSwas launched on September 12, 1991 at 23:11:04 GMT.
2ATLAS-3was launched on November3, 1994 at 16:59:43 GMT.
3All orbital elements have been adjusted to a common time of 00:00 GMT on November3, 1994.
This is done to facilitate the coincident measurementsimulations and to evaluate orbital
variations during the mission.
4Orbit Angle is the orbit central angle between the ascending node and the satellite.
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Table 2. UARSand ATLAS-3 instrument viewing
constraints.
VIEWING
SATELLITE INSTRUMENT AZIMUTH CONSTRAINTS
(deg)
VIEWS TOWARD
MLS +90, -90 DARKSIDE OF
UARS EARTH ONLYVIEWS TOWARD
HALOE VARIABLE SUN SIDE OF
SPACECRAFT
VIEWS TOWARD
MAS 90 DARKSIDE OF
EARTH ONLY
SOLARNADIRSSBUV ZENITH ANGLEVIEWING
0 TO 90 deg.
MUST LOOK
CRISTA-144 144 MORETHAN 36°
FROM SUN
MUST LOOK
ATLAS-3 CRISTA-162 162 MORE THAN36°
FROM SUN
MUST LOOK
CRISTA-180 180 MORE THAN 36°
FROM SUN
MUST LOOK
MAHRSI 162 MORE THAN 36°
FROM SUN
VIEWSTOWARD
ATMOS VARIABLE SUN SIDE OF
SPACECRAFT
NOTES: MLS andMASare limb-viewingsensors;HALOEandATMOS lookat
the sunatsunriseandsunsetofthe spacecraft;SSBUVis a nadir-viewing
sensor. For MLS,theviewingazimuthwithrespectto thevelocityvector
dependsonwhetherthespacecraftis flyingina forwardor backwardorientation.
The azimuth(either+90° or -90°) issuchthatthe viewistowardthe dark
sideof thespacecraft.MAS viewstowardthe darksideof the spacecraft.The
CRISTA-144 andCRISTA-162 instrumentsviewto the leftof thevelocityvector.
The MAHRSI viewinggeometeryisthe sameas CRISTA-162. The CRISTA-180
viewis oppositeto the velocityvector.
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Table 3. Number of times eachground site is observed by each ATLAS-3 instrument.
MAHRSI &
LOCATION CRISTA CRISTA CRISTA
SITE LATITUDE LONGITUDE ATMOS 144 162 180 MAS SSBUV
Dumont D'Urville -67 140 29 .....
Fritz Peak 39.91 -105.5 i0 6 8 I0 - 3
Heiss Island 81 58 ......
Jungfraujock 47 8 7 - 8 9 i0 - 2
Kislovodsk 42.80 42.44 6 9 i0 7 - 2
Kitt Peak 32 -iii 7 8 8 8 - 3
Lake Issyk-Kul 43 76 8 5 i0 I0 - 5
Luader -45 170 - 23 12 ii - 4
Mauna Loa 20 -155 2 5 6 6 1 2
Moscow 55.45 37.35 3 ii 15 20 - 9
Ny Alesund 79 12 ......
Reunion Island -22 56 - 5 5 6 - 2
Table Mountain 34 -118 i0 7 9 8 - 3
Thule 76 -69 ......
Tomsk 56.5 85.1 4 ii 17 17 - ii
Volgograd 48.44 44.2 5 9 8 12 1 5
Yakutsk 62 130 4 20 20 - 1 -
Zvenigorod 56 37 3 I0 15 19 - 8
Table 4. Summaryof the number of correlative measurement
opportunitiesfor each instrument combination. Time
and distance constraints are as indicated. Figure and
appendix numbersfor each data set are shown.
UARS
HALOE MLS
43 88
& time = 7 hours A time = 3.5 hoursATMOS A dist = 2000 km A dist = 1000 km
Figure 10, Appendix I Figure 11,Appendix 2
159 951
A time = 3.5 hours A time = 3.5 hoursCRISTA-144 A dist = 1000 km A dist = 200 km
Figure 12, Appendix 3 Figure 15, Appendix 6
163 963
CRISTA-162 A time = 3.5 hours A time = 3.5 hours
& MAHRSI A dist = 1000 km A dist = 200 km
Figure 13, Appendix 4 Figure 16, Appendix 7
ATLAS-3
164 962
A time = 3.5 hours A time = 3.5 hoursCRISTA-180 A dist = 1000 km A dist = 200 km
Figure 14, Appendix 5 Figure 17, Appendix 8
2 47
A time = 3.5 hours A time = 3.5 hoursMAS & dist = 1000 km & dist = 200 km
Figure 18, Appendix 9 Figure 19, Appendix 10
49 178
A time = 3.5 hours A time = 3.5 hoursSSBUV A dist = 1000 km & dist = 200 km
Figure 20, Appendix 11 Figure 21, Appendix 12
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Figure 1. Latitudinalcoverage history of HALOE on UARS.
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Figure 4. Latitudinal coveragehistory of CRISTA-144 on ATLAS-3.
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Figure 5. Latitudinalcoveragehistoryof CRISTA-162 and MAHRSI onATLAS-3.
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Figure 6. Latitudinal coverage history of CRISTA-180 on ATLAS-3.
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Figure 7. Latitudinal coveragehistory of MAS on ATLAS-3.
Figure 8. Latitudinalcoverage historyof SSBUV on ATLAS-3.
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Figure 10. Correlative measurementopportunitiesbetweenATLAS-3 (ATMOS)
and UARS (HALOE).
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Figure 11. Correlative measurementopportunitiesbetween ATLAS-3 (ATMOS)
and UARS (MLS).
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Figure 12. Correlative measurement opportunitiesbetween
ATLAS-3 (CRISTA-144)and UARS (HALOE).
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Figure 13. Correlative measurementopportunities between
ATLAS-3 (CRISTA-162or MAHRSI) and UARS (HALOE).
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Figure 14. Correlativemeasurementopportunities between
ATLAS-3 (CRISTA-180)and UARS (HALOE).
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Figure 15. Correlative measurementopportunities between
ATLAS-3 (CRiSTA-144) and UARS (MLS).
17
Nov 4 Nov 5 Nov 6 Nov 7 NOV8 Nov 9 Nov10 Nov11 Nov 12 Nov 13
90 I I I I I I I I I I
60--
c_
30 --
_- 0-
:_-30 --
-60 --
-90 I I I I I I I I I
0 1 2 3 4 5 6 7 8 9 10
Mission Time, Days
Figure 16. Correlative measurement opportunities between
ATLAS-3 (CRISTA-162 and MAHRSI) and UARS (MLS).
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Figure 17. Correlative measurementopportunities between
ATLAS-3 (CRISTA-180)and UARS (MLS).
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Figure 18. Correlative measurementopportunities between
ATLAS-3 (MAS) and UARS (HALOE).
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Figure 19. Correlative measurementopportunities between
ATLAS-3 (MAS) and UARS (MLS).
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Figure 20. Correlative measurementopportunities between
ATLAS-3 (SSBUV)and UARS (HALOE).
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Figure 21. Correlative measurement opportunities between
ATLAS-3 (SSBUV) and UARS (MLS).
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Appendix 1. Correlative measurementopportunitiesbetweenATLAS-3 (ATMOS) and
UARS (HALOE).
t. :LBm :Lnt.o s_ _ie_J.hg obmez_d ";as solaJ_
_t. ,,; msion mat.e 11£t.e _gl.e po_r,t d.iat t ;'-" seni_
aat. _at_ulmnt y_ mo da _ z_ me da _ z_ ac 1at Ion beta alpha l&t _n _ _ _ l_gle
A_r,.ILS-3 A_405 94 11 6 22 23 2 3 5 23 19 47.1 297.0 136.8 -15.3 43.0 274.6 1991 0 13 139.9
UAJ_; UAZ_OE 94 11 G 22 35 8 1150 23 25 1 30.3 304.4 -135.0 -22.9 25.5 279.0 164.8
A'_'ZJ_S-3 &T14OS 94 11 6 23 53 35 3 6 53 52 46.9 274.4 134.5 -16.3 42.8 252.0 1911 0 18 140.2
U._RS ]EULT,OK 94 11 7 0 12 27 1151 1 I 20 30.6 280.2 -135.1 -22.9 25.8 254.8 164.4
A_WtJ;-3 ATJr4os 94 11 7 16 29 41 3 23 29 58 44.6 25.5 132.9 -16.3 40.5 4.0 1538 0 14 144.2
UA.1KS HALOw 94 11 7 16 15 33 1151 17 4 27 33.5 39.0 -135.8 -22.9 28.7 12.8 161.0
ATIJU;-3 AT)4OS 94 11 7 18 0 15 4 1 0 32 44.4 2.5 132.6 -16.3 40.3 341.5 1416 0 8 164.6
UJ_RS ]FIJU_E 94 11 7 17 51 52 1151 18 40 46 33.8 14.9 -135.9 -22.9 29.0 348.6 160.7
).T',.AS-3 ATHOS 94 11 7 19 30 48 4 2 31 5 44.2 340.3 132.2 -16.3 40.0 318.9 1298 0 2 145.0
U_ I_T, OZ 94 11 7 19 28 10 1151 20 17 6 34.1 350.8 -136.0 -22.9 29.3 324.4 160.4
&TLJU;-3 ATMOS 94 11 7 21 1 22 4 4 I 39 43.9 317.7 131.9 -16.3 39.8 296.4 1293 0 3 145.4
UJ_RS ]_LZ,OE 94 11 7 21 4 29 1151 21 53 26 34.3 326.7 -136.0 -22.5 29.6 300.2 160.1
A_[.JU;-3 ATMOS 94 11 7 22 32 1 4 5 32 18 43.7 295.0 131.6 -16.3 39.6 273.8 1207 0 8 145.8
U_ ]EUU,OE 94 11 7 22 40 47 1151 23 29 45 34.6 302.6 -138.1 -22.9 29.8 276.0 159.7
ATI, AS-3 ATHOS 94 11 8 0 2 34 4 7 2 51 43.5 272.4 131.2 -16.3 39.4 251.3 1032 0 14 146.2
UARS HJ_E 94 11 8 0 17 6 1152 1 6 5 34.9 278.4 -136.2 -22.9 30.1 251.8 159.4
ATLAS-3 ATHOS 94 11 8 I 33 G 4 8 33 23 43.2 249.8 130.9 -16.3 39.1 228.8 979 O 20 146.6
UJLRS _LOE 94 11 8 I 53 24 1152 2 42 25 35.2 254.3 -136.3 -22.9 30.4 227.6 159.1
ATIJLS-3 ATHOS 94 11 8 3 3 38 4 10 3 55 43.0 227.2 130.6 -16.3 38.9 206.3 952 0 26 147.0
UARS ]FIAS_Z 94 11 8 3 29 42 1152 4 18 34 35.4 230.2 -135.4 -22.9 30.6 203.4 158.8
ATLAS-3 ATHOS 94 11 8 4 34 11 4 11 34 28 42.7 204.6 130.3 -16.3 38.6 183.7 952 0 31 147.S
UARS I_U, OX 94 11 8 5 6 0 1152 5 54 54 35.7 206.1 -136.5 -22.9 30.9 179.2 158.5
A_J_S-3 ATHOS 94 11 8 6 4 43 4 13 5 0 42.5 182.0 129.9 -16.3 38.4 161.2 979 0 37 147.9
UJL]R_ }ULT_OE 94 11 8 6 42 19 1152 7 31 13 36.0 182.0 -136.6 -22.9 31.2 155.0 158.2
A_S-3 ATHOS 94 11 8 7 35 16 4 14 35 33 42.2 159.4 129.6 -16.3 38.1 138.7 1031 0 43 148.3
U;_P.5 14JU_0E 94 11 8 8 18 37 1152 9 7 33 36.2 157.9 -136.7 -22.9 31.4 130.8 157.9
A_S-3 ATHOS 94 11 8 9 5 48 4 16 6 S 42.0 136.7 129.3 -16.3 37.8 116.2 1106 0 49 148.8
UJ_RS EJU,O_ 94 11 8 9 54 55 1152 10 43 53 38.5 133.8 -136.8 -22.9 31.7 106.6 157.6
ATIJ_S-3 ATHOS 94 11 8 10 36 21 4 17 36 38 41.7 114.1 128.9 -16.3 37.6 93.6 1199 O 54 149.2
UJ_S I_,LOE 94 11 8 11 31 13 1152 12 20 12 36.8 109.7 -136.9 -22.9 31.9 82.4 157.3
A_J_S-3 ATMOS 94 11 8 iS 8 0 4 22 8 17 " 40.8 46.4 127.9 -16.3 36.7 26.1 869 0 24 150.6
U)J_S P.J_,OE 94 11 8 14 43 49 1152 15 32 41 37.3 61.4 -137.2 -22.9 32.4 34.1 156.7
A_"_AS-3 ATHOS 94 11 8 16 38 33 4 23 38 50 40.6 23.8 127.6 -16.3 36.4 3.6 708 0 18 151.1
UJU_S :_r._E 94 11 8 16 20 8 1152 17 9 1 37.5 37.3 -137.3 -22.9 32.7 9.9 156.4
A_J,S-3 ATMOS 94 11 8 18 9 6 5 1 9 23 40.3 1.2 127.3 -16.3 36.1 341.1 550 0 12 151.6
UJ_qS )IJ_r_O_ 94 11 8 17 56 25 1152 18 45 21 37.8 13.2 -137.4 -22.9 32.9 345.7 156.1
ATZ_S-3 ATHOS 94 11 8 19 39 39 5 2 39 56 40.0 338.6 127.0 -16.3 35.8 318.6 396 0 6 152.1
UJ_RS ]LAJ_OZ 94 11 8 19 32 44 1152 20 21 40 38.0 349.1 -137.5 -22.9 33.2 321.5 155.9
ATZ_ILS-3 AT1405 94 11 8 21 10 12 5 4 10 29 39.7 316.0 126.6 -16.3 35.5 296.1 258 0 1 152.6
UJU_ J_I,OE 94 11 8 21 9 2 1152 21 58 0 38.3 325.0 -137.6 -22.9 33.4 297.3 155.6
ATZJ_S-3 ATMOS 94 11 8 22 40 45 S 5 41 2 39.4 293.4 126.3 -16.3 35.2 273.5 176 0 4 153.1
UARS ]FUU,O_ 94 11 8 22 45 20 1152 23 34 20 38.5 300.9 -137.7 -22.9 33.7 273.1 155.3
ATL._-S-3 ATHOS 94 11 9 0 11 19 S 7 11 36 39.0 270.8 126.0 -16.3 34.9 251.0 225 0 10 153.6
UJU_S ]HULI_E 94 11 9 0 21 38 1153 I 10 29 38.8 276.8 -137.9 -22.9 33.9 248.9 155.0
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Appendix 1. Concluded.
t_ _to s_ v£ew_g o_ez_d _sm mol_
_t _as£on aatoll£_ angle _t _mt t_ lenit_
mat. _at_nt _ _ da _ _ mc da _ _m ac 1at Ion _ta al_a lat 1on _ _ _ _gle
ATLAS-3 ATHOS 94 11 9 1 41 52 5 8 42 9 38.7 248.2 125.6 -16.3 34.6 228.5 355 0 16 154.1
OARS HALOE 94 11 9 1 57 55 1153 2 46 46 39.0 252.7 -138.0 -22.9 34.1 224.7 15408
ATLAS-3 ATHOS 94 11 9 3 12 26 5 10 12 43 38.4 225.6 125.3 -16.3 34.2 206.0 508 0 21 154.?
OARS RALOE 94 11 9 3 34 13 1153 4 23 8 39.2 228.6 -138.1 -22.9 34.4 200.5 154.5
ATLAS-3 ATHOS 94 11 9 4 42 59 5 11 43 16 38.1 203.0 125.0 -16.3 33.5 183.5 668 0 27 155.2
OARS HALOS 94 11 9 5 10 31 1153 5 59 28 39.5 204.5 -138.2 -22.9 34.6 176.3 154.2
ATLAS-3 ATHOS 94 11 9 9 14 41 5 16 14 58 37.0 135.3 124.0 -16.3 32.9 116.0 1124 0 51 156.8
UARS HALOS 94 11 9 8 23 6 1153 9 12 7 39.9 156.3 -138.5 -22.9 35.1 127.9 153.7
ATLAS-3 ATHOS 84 11 9 10 45 15 5 17 45 32 36.7 112.7 123.6 -16.3 32.5 93.5 991 0 45 157.4
UAJ_ HALOZ 94 11 9 5 59 24 1153 10 48 16 40.2 132.2 -138.6 -22.9 35.3 103.7 153.4
ATLAS-3 ATHOS 94 11 9 12 15 49 5 19 16 6 36.3 90.1 123.3 -16.3 32.2 71.0 870 0 40 158.0
UARS HALOK 94 11 5 11 35 42 1153 12 24 36 40.4 108.1 -138.8 -22.9 35.5 79.5 153.2
ATLAS-3 ATHOS 94 11 5 13 46 23 5 20 46 40 35.9 67.5 123.0 o16.3 31.8 48.5 767 0 34 158.5
UARS HALOS 94 11 9 13 12 0 1153 14 0 56 40.6 83.9 -138.9 -22.9 35.7 55.4 152.9
ATLAS-3 ATHOS 94 11 9 15 16 58 5 22 17 15 35.6 44.9 122.6 -16.3 31.4 26.0 692 0 28 159.1
UARS HALOS 94 11 9 14 48 17 1153 15 37 15 40.8 59.8 -139.1 -22.9 35.9 31.2 152.7
ATLAS-3 ATHOS 94 11 9 16 47 32 5 23 47 49 35.2 22.4 122.3 -16.3 31.0 3.6 653 0 22 159.7
UARS HALO][ 54 11 9 16 24 35 1153 17 13 35 41.1 35.7 -139.2 -22.9 36.2 7.0 152.4
ATLAS-3 ATHOS 84 11 10 4 51 31 6 11 51 48 32.0 201.8 119.7 -16.2 27.8 183.8 1466 0 23 164.5
OARS HALOE 94 11 10 5 14 55 1154 6 3 52 42.7 202.9 -140.4 -22.9 37.8 173.5 150.6
ATLAS-3 ATMOS 94 11 10 6 22 3 6 13 22 20 31.6 179.3 119.3 -16.2 27.4 161.3 1622 1 7 165.2
UARS HALOS 94 11 10 5 14 55 1154 6 3 52 42.7 202.9 o140.4 -22.9 37.8 173.5 150.6
ATLAS-3 ATHOS 94 11 10 7 52 35 6 14 52 52 31.1 156.8 119.0 -16.2 26.9 138.9 1571 1 1 165.8
UARS HALOS 54 11 10 6 51 12 1154 7 40 11 42.9 178.8 -140.6 -22.9 38.0 149.3 150.3
ATLAS-3 ATHOS 94 Ii I0 9 23 7 6 16 23 24 30.7 134.2 118.7 -16.2 26.5 116.4 1538 0 55 166.5
UARS HALOS 94 11 10 8 27 29 1154 9 16 20 43.1 154.7 -140.7 -22.9 38.2 125.1 150.1
ATLAS-3 ATMOS 94 11 i0 10 53 39 6 17 53 56 30.2 111.7 118.3 -16.2 26.0 93.9 1526 0 49 167.2
UARS HALOS 94 11 10 10 3 47 1154 10 52 40 43.3 130.6 -140.9 -22.9 38.4 100.9 149.9
ATIJ_S-3 ATHOS 94 11 I0 12 24 12 6 19 24 29 29.7 89.1 118.0 -16.2 25.5 71.5 1536 0 44 167.9
UARS HALOS 94 11 10 11 40 4 1154 12 29 0 43.5 106.5 -141.0 -22.9 38.6 76.7 149.7
ATLAS-3 ATHOS 94 ii 10 13 54 44 6 20 55 1 29.2 66.6 117.7 -16.2 25.0 49.0 1567 0 38 168.6
OARS HALOS 94 11 10 13 16 21 1154 14 5 19 43.7 82.4 -141.2 -22.9 38.7 52.5 149.5
ATLAS-3 ATHOS 94 11 10 15 25 17 6 22 25 34 28.7 44.1 117.3 -16.2 24.5 26.6 1617 0 32 169.3
UARS HALOS 94 11 10 14 52 38 1154 15 41 39 43.9 58.3 -141.4 -22.9 38.9 28.4 149.3
ATLAS-3 ATHOS 94 11 10 16 55 50 6 23 56 7 28.2 21.6 117.0 -16.2 24.0 4.1 1687 0 26 170.0
UARS HALOS 94 11 10 16 28 56 1154 17 17 48 44.1 34.2 -141.5 -22.9 39.1 4.2 149.1
ATLAS-3 ATHOS 94 11 10 18 26 23 7 1 26 40 27.7 359.0 116.6 -16.2 23.4 341.7 1774 0 21 170.7
UARS HALOS 84 ii 10 18 5 13 1154 18 54 8 44.3 10.2 -141.7 -22.9 39.3 340.0 148.9
ATLAS-3 ATMOS 94 11 10 19 56 56 7 2 57 13 27.1 336.5 116.3 -16.2 22.9 319.2 1875 0 15 171.5
UARS HALOS 94 11 10 19 41 30 1154 20 30 28 44.5 346.1 -141.9 -22.9 39.5 315.8 148.7
ATLAS-3 ATHOS 94 11 10 21 27 29 7 4 27 46 26.6 314.0 116.0 -16.2 22.3 296.8 1989 0 9 172.2
UARS HALOS 94 11 10 21 17 47 1154 22 6 47 44.7 322.0 -142.1 -22.9 39.6 291.6 148.5
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Appendix 2. Correlative measurementopportunities betweenATLAS-3 (ATMOS) and
UARS (MLS).
t:Luo .1Lnt,.o sub T£a_,_:Luq _t_ m.Laa _laur
u.l.s si.on oat,411.£t.e _'_q _ poi_ t.. €l,J_t _ ze _.t.h
sat. _st_nt yT uo da hr sm sc da 1_ sul ac _at Ion bota alpha 1at Lon km _ _ anq]_
ATT.AS-3 ATHOS 94 11 4 0 1 21 0 7 I 38 -52.1 29.7 28.1 -16.4 -64.2 51.3 591 2 31 71.6
UAI_S N3,S 94 11 4 2 33 18 1148 3 22 19 -46.2 99.7 90.0 -22.9 -61.3 69.8 44.2
A_-3 ATHOS 94 11 4 1 31 57 0 8 32 14 -52.2 6.9 28.4 -16.4 -64.3 28.4 921 2 37 71.7
UAXS _ 94 11 4 4 9 32 1148 4 58 28 -46.3 75.4 90.0 -22.9 -61.4 45.5 44.3
ATIJ_S-3 ATHOS 94 11 4 3 2 32 0 10 2 49 -52.2 344.1 28.7 -16.4 064.4 5.6 851 2 43 71.8
U._RS )42,5 94 11 4 5 45 47 1148 6 34 48 -4£.4 51.2 90.0 -22.9 -61.5 21.2 44.5
A_r.,xS-3 ATHOS 94 11 4 4 33 7 0 11 33 24 -52.3 321.2 29.1 -16.4 -64.5 342.7 782 2 49 71.9
UARS HI, S 94 11 4 7 22 17 1148 8 11 18 -47.1 28.0 90o0 -22.9 -62.4 357.8 44.2
ATI, AS-3 ATHOS 94 11 4 7 34 17 0 14 34 34 -52.4 275.£ 29.7 -16.4 -64.7 297.0 645 3 0 72.1
UARS ]_,S 94 11 4 10 34 46 1148 11 23 47 -47.2 339.5 90.0 -22.9 -62.4; 309.2 44.5
AT'.,AS-3 ATHOS 94 11 4 9 4 S3 0 16 5 10 -52.4 252.7 30.0 -16.4 -64.7 274.1 579 3 6 72.2
UkRS )D,S 94 11 4 12 11 0 1148 12 59 56 -47.3 325.2 90.0 -22.9 -62.7 284.9 44.6
AT_,Jb,S-3 ATHOS 94 11 4 10 35 28 0 17 35 45 -52.5 229.9 30.4 -16.4 -64.8 251.2 514 3 11 72.3
U.q,_S HLS 94 11 4 13 47 15 1148 14 36 16 -47.4 291.0 90.0 -22.9 -62.8 260.7 44.8
ATIJ_5-3 ATHOS 94 11 4 13 3£ 38 0 20 36 55 -52.6 184.3 31.0 -15.4 -65.0 205.5 385 3 23 72.5
UARS H:,S 94 21 4 17 0 0 1148 17 48 55 -48.1 243.6 90.0 -22.9 -53.8 213.0 44.7
AT_S-3 ATHOS 94 11 4 15 7 13 0 22 7 30 -52.6 161.4 31.3 -16.4 -65.1 182.6 323 3 29 72.6
UXRS MLS 94 11 4 18 36 14 1148 19 25 15 -48.1 219.4 90.0 -22.9 -63.9 188.8 44.8
A_£J_S-3 ._-THOS 94 11 5 6 13 5 1 13 13 22 -53.1 293.1 34.6 -16.4 -66.0 313.8 7£4 2 49 73.5
UAI_S HLS 94 11 5 9 2 8 1149 9 51 9 -48.2 0.0 90.0 -22.9 -64.0 329.4 46.3
A_S-3 ATHOS 94 11 5 7 43 40 1 14 43 57 -53.2 270.3 34.9 -15.4 -66.0 290.9 700 2 54 73.6
UAJF_S _ 94 11 5 10 38 22 1149 11 27 18 -48.3 335.8 90.0 -22.9 -64.1 305.1 66.4
ATI,AS-3 ATHOS 94 11 5 9 14 15 1 16 14 32 -53.2 247.4 35.2 -16.4 -66.1 268.0 637 3 0 73.7
U,_PS J'J[,S 94 11 5 12 14 37 2149 13 3 37 -48.3 311.5 90.0 -22.9 -64.2 280.9 46.5
ATe,kS-3 ATHOS 94 11 5 10 44 50 1 17 45 7 -53.2 224.5 35.5 -16.4 -66.2 245.1 575 3 6 73.8
U_5 KLS 94 11 5 13 50 51 1149 14 39 47 -48.4 287.3 90.0 -22.9 -64.3 25(;.6 44.6
AT_I_$-3 ATHOS 94 11 5 12 15 25 1 19 15 42 -53.3 201.8 35.9 -16.4 -66.3 222.3 514 3 11 73.9
UJ_P.S H:,S 94 11 5 15 27 5 1149 16 16 6 -48.5 263.0 90.0 -22.9 -64.4 232.3 46.8
ATLAS-3 ATHOS 94 11 5 13 4G 0 1 20 46 17 -53.3 178.9 36.2 -16.4 -66.4 199.4 455 3 17 74.0
UXP,S HI,5 94 11 5 17 3 20 1149 17 52 15 -48.5 238.8 90.0 -22.9 -64.5 208.1 46.9
ATLAS-3 ATHOS 94 11 5 15 16 35 1 22 16 52 -53.4 156.1 36.5 -16.4 -66.5 176.5 398 3 23 74.1
U,_S H_5 94 11 5 18 39 50 1149 19 28 46 -49.2 215.7 90.0 -22.9 -65.4 184.8 46.6
AT_S-3 ATHOS 94 11 6 3 20 50 2 10 21 7 -53.8 333.7 39.1 -16.3 -67.0 353.6 929 2 32 74.8
U/_S H._S 94 11 6 5 52 59 1150 6 42 0 -48.5 43.6 90.0 -22.9 -£4.4 13.0 48.3
AT;,XS-3 ATHOS 94 11 6 4 51 20 2 11 51 37 -53.8 310.9 39.4 -16.3 -67.1 330.7 867 2 37 74.9
U,_S HLS 94 11 £ 7 29 13 1150 8 18 9 -48.6 19.4 90.0 -22.9 -£4.5 348.7 48.4
ATLAS-3 ATHOS 94 11 6 6 21 50 2 13 22 7 -53.8 288.1 39.7 -16.3 -67.2 307.8 805 2 43 75.0
U,_S _S 94 11 £ 9 S 28 1150 9 54 29 -48.£ 355.2 50.0 -22.9 -64.6 324.4 48.6
AT'I,AS-3 ATHOS 94 11 6 7 52 20 2 14 52 37 -53.9 265.3 40.0 -16.3 -67.2 284.9 744 2 49 75.1
U_ HI,S 94 11 6 10 41 42 1150 11 30 38 -48.7 330.9 90.0 -22.9 -64.7 300.2 48.7
ATIJ_S-3 ATHOS 94 11 6 9 22 49 2 16 23 6 -53.9 242.5 40.4 -16.3 -67.3 262.0 685 2 55 75.2
UAJ_S J_T,S 94 11 6 12 17 57 1150 13 6 58 -48.8 306.7 90.0 -22.9 -64.8 275.9 48.8
ATIJkS-3 ATHOS 94 11 6 13 54 19 2 20 54 36 -54.0 174.0 41.3 -16.3 -67.5 193.3 509 3 12 75.5
uJu_s I_,s 94 11 6 17 6 56 1150 17 55 57 -49.5 235.2 90.0 -22.9 -65.9 204.2 48.7
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Appendix 2. Continued.
t.J.le J._t_ s_ v_v_g obeervsd _i.mJ _1_
q;l_t id.slion s at_ ].].it.e angle _J._t _.nt tJ.ll I.nt.t_
sat.. _s_t'u_nt yr iso da hz um mc da hr _ sc Zat ].on beta a].pha Z&t ].on }ua hz _ anq].e
AI"r.,AS-3 A_IOS 94 11 6 15 24 48 2 22 25 5 -$4.1 151.2 41.T -16.3 -67.6 170.5 452 3 18 ?5.5
UAX5 )_D,S 94 11 6 18 43 10 1250 15 32 4 -49.6 210.9 90.0 -22.9 -45.0 1?5.9 48.8
A_r,,A5-3 AI"HOS 94 11 6 16 55 18 2 23 55 35 -54.1 128.4 42.0 -16.3 -67.? 147.1; 396 3 24 75.6
UJt_S KT,S 94 11 6 20 19 25 1150 21 8 26 -49.? 186.? 90.0 -22.9 -66.1 155.? 48.9
AYI,I5-3 AI"HOS 94 11 ? 14 2 14 3 21 2 31 -54.6 168.9 46.6 -16.3 -$8.? 186.8 580 3 8 77.0
UAXS HI.S 94 11 ? 17 10 16 1151 27 59 7 -50.0 230.4 90.0 -22.9 -66.5 199.3 50.9
A_'I.kS-3 ATHOS 94 11 ? 15 32 44 3 22 33 1 -54.6 146.1 46.9 -16.3 -68.? 163.9 527 3 13 77.1
U_ KT,S 94 11 7 18 46 30 1151 15 35 26 -50.0 206.1 90.0 -22.9 -66.6 175.1 51.0
AI_,AS-3 ATHOS 94 11 ? 17 3 13 4 0 3 30 -54.7 123.2 47.2 -16.3 -68.8 141.0 4?5 3 15 ?7.2
UAX5 HI, S 54 11 ? 20 22 45 1151 21 11 36 -50.1 181.9 50.0 -22.9 -66.? 150.8 51.1
ATIJU;-3 ATHOS 94 11 ? 18 33 43 4 1 34 0 -54.? 100.4 4"/.($ -16.3 -68.9 118.0 424 3 25 ??.3
U._S H/,S 94 11 ? 21 59 15 1151 22 48 16 -50.? 158.9 90.0 -22.9 -67.6 127.8 50.?
ATI,AS-3 A_'HOS 94 11 8 S ? 11 4 12 ? 28 -54.9 300.7 49.5 -16.3 -69.3 317.6 9?? 2 28 75.0
UARS _ 54 11 8 ? 36 10 1152 8 25 I -50.0 11.0 90.0 -22.9 -66.6 340.0 52.5
ATLAS-3 ATHOS 94 11 8 G 3? 39 4 13 3? 55 -54.9 277.9 50.2 -16.3 -69.3 294.5 922 2 34 78.1
U._RS HI, S 94 11 8 9 12 24 1152 10 1 20 -50.1 346.8 90.0 -22.9 -66.7 315.7 52.6
ATZ.&S-3 ATHOS 94 11 8 8 8 ? 4 15 8 24 -55.0 255.0 50.5 -16.3 -69.4 271.7 867 2 40 78.2
UJU_S HLS 94 11 8 10 48 38 1152 11 37 30 -S0.1 322.5 90.0 -22.9 -66.8 291.5 52.?
A_,AS-3 ATHOS 94 11 8 9 38 35 4 16 38 52 -55.0 232.2 50.9 -16.3 -59.5 248.8 514 2 46 "}8.3
UJt,_3 142,5 54 11 8 12 24 53 1152 13 13 45 -50.2 298.3 90.0 -22.9 -66.9 26?.2 52.8
ATI, AS-3 ATHOS 94 11 8 11 9 3 4 18 9 20 -55.0 209.4 51.2 -16.3 -69.5 225.8 760 2 52 78.4
UA,_S HI.S 94 11 8 14 1 7 1152 14 49 58 -50.2 274.1 90.0 -22.9 -67.0 243.0 52.9
A_I,_S-3 ATHOS 94 11 8 12 35 31 4 19 39 48 -55.0 186.6 51.5 -16.3 -69.6 202.5 708 2 57 78.5
UXRS }42,5 94 11 8 15 3? 22 1152 16 26 18 -50.3 245.8 90.0 -22.9 -67.1 218.? 53.0
A_.S-3 ATHOS 94 11 8 14 9 55 4 21 10 16 -55.1 153.7 51.8 -16.3 -69.6 179.9 657 3 3 78.6
U_RS H,T,S 94 11 8 17 13 36 1152 18 2 2? -50.4 225.6 50.0 -22.9 -67.1 194.5 53.2
ATI,AS-3 ATMOS 94 11 8 15 40 2? 4 22 40 44 -SS.1 140.9 52.2 -16.3 -69.7 157.0 606 3 9 78.?
U,_S H3,S 94 11 8 18 49 50 1152 19 38 47 -50.4 201.4 90.0 -22.9 -67.2 170.3 53.3
ATT-,AS-3 ATHOS 54 11 8 17 10 55 5 0 11 12 -55.1 118.1 52.5 -16.3 -69.8 134.0 557 3 15 78.8
UARS HI*S 94 11 8 20 26 5 1152 21 14 56 -50.5 177.1 90.0 -22.9 -67.3 146.0 53.4
A_,JU_*3 ATHOS 94 11 8 18 41 23 5 1 41 40 -55.1 95.2 52.8 -16.3 -69.8 111.0 508 3 21 78.9
UA,_S KLS 94 11 8 22 2 35 1152 22 51 24 -51.1 154.2 90.0 -22.9 -68.2 123.0 52.8
AI_.AS*3 ATHOS 94 11 8 20 11 51 5 3 12 8 -55.2 ?2.4 53.2 -16.3 -69.9 88.1 458 3 26 75.0
UA_S HI.5 94 11 8 23 38 50 1153 0 2? 46 -51.1 130.0 90.0 -22.9 -65.3 98.8 52.9
A/_[,JkS-3 ATHOS 94 11 9 0 11 19 5 7 11 35 39.0 2?0.8 12(;.0 -15.3 34.9 251.0 930 3 26 IS3.6
UJkRS HZ.S 94 11 9 3 37 33 1153 4 26 25 47.5 240.8 90.0 -22.9 27.8 256.2 122.2
ATZJ,S-3 ATHOS 94 11 5 8 15 34 5 15 15 51 -55.4 245.? $5.8 -16.3 -?0.3 264.3 545 2 36 ?9.9
UA._S HI, S 54 11 9 10 $1 58 1153 11 40 50 -50.5 317.8 90.0 -22.5 -6?.4 286.? 55.0
A_,AS-3 A_OS 94 11 9 9 46 2 5 16 46 19 -55.4 226.9 56.1 -16.3 -70.4 241.3 858 2 42 80.0
UJU_S KT,S 94 11 9 12 28 13 1153 13 17 10 -50.6 283.5 90.0 -22.9 -67.5 262.4 55.1
ATI.AS-3 ATHOS 94 11 9 11 16 30 5 18 16 47 -55.4 204.0 56.5 -16.3 -70.4 218.3 848 2 47 80.1
UJt,RS H_S 94 11 9 14 4 27 1153 14 53 19 -50.7 265.3 90.0 -22.9 -67.6 238.2 55.2
AT1.J_-3 ATHOS 94 11 9 12 46 58 S 15 47 15 -55.4 181.2 56.8 -16.3 -70.5 195.3 799 2 53 80.3
UA,_5 K_S 94 11 9 15 40 42 1153 16 29 38 -50.7 245.1 90.0 -22.9 -G?.? 214.0 55.3
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Appendix 2. Continued.
t_ _to sub vlew_g ol_.t_d _l _laz
_t _amlon mat_llit_ Img_ _t cL_st t_ z*nitJ_
sat. in0t_nt yr mo dA h_ =m sc da hr sm me fat Ion beta alpha fat lon ]_ hr am angle
A27,.AS-3 ATHOS 84 11 9 14 17 26 5 21 27 43 -55.4 158.4 $7.1 -14.3 -70.5 172.3 ?Sl 2 58 80.4
UA.q_S IC_ 94 11 9 27 16 56 1253 18 5 48 -S0.8 220.8 50.0 *22.g -67.8 189.7 55.4
ATLJtS-3 ATHOS 94 11 9 15 26 $8 S 22 1"7 15 35.6 44.9 222.6 -26.3 31.4 26.0 889 2 44 259.1
UARS /4L8 84 11 S 18 1 35 1153 18 50 26 43.2 14.2 50.0 -22.9 24..7 31.1 115.2
AT',,AS-3 ATHOS 94 11 9 15 47 $4 5 22 48 11 -$5.5 135.5 57.5 -14.3 -70.4 149.3 "703 3 5 80.5
UJkl_; ]41.5 94 11 8 18 53 10 1153 19 42 "7 -50.8 186.4 80.0 -22.9 -6"7.8 165.5 55.5
ATZ*AS-3 ATHOS 94 11 g 16 47 32 5 23 47 49 35.2 22.4 122.3 -16.3 31.0 3.6 "759 2 S0 159.T
UJLR5 H_r,s 84 11 9 18 38 5 1153 20 26 57 43.8 350.9 50.0 -22.9 25.2 7.6 115.8
A2"_AS-3 A_4OS 84 11 5 1"7 18 22 6 0 18 38 -55.5 112."7 57.8 -14.3 -"70.6 126.3 6SE 3 11 80.4
uJu_ )LT,S 84 11 9 20 29 25 1153 21 18 16 -50.5 172.4 90.0 -22.5 -68.0 241.3 55.6
AI_r,AS-3 ATHOS 94 11 10 4; 22 3 6 13 22 20 31.6 1"79.3 119.3 -14.2 2"7.4 161.3 877 2 3 145.2
UA,_S HLS 94 11 10 8 25 52 1154 8 14 45 38.0 145.4 50.0 -22.9 21.6 16.7.2 108.5
AI"LAS-3 A_4OS 94 11 10 7 52 35 6 14 52 52 32.1 154.8 119.0 -14.2 24.9 138.9 .714 2 9 145.8
UJLRS KT,S 94 11 10 10 2 23 1154 10 51 14 39.8 126.0 90.0 -22.9 22.2 143.6 109.2
.n.17,AS.3 &TMOS 94 11 10 9 23 7 £ 14 23 24 30.'7 134.2 118.7 -14.2 24.5 114.4 552 2 15 144.5
UARS KT,S 94 11 10 11 38 $3 1154 12 27 46 40.4 102.6 90.0 -22.9 22.8 120.1 109.8
ATZJ_S-3 AT1405 94 11 10 9 52 39 6 16 $2 56 -55..7 221.8 41.4 -14.2 -71.1 233.7 980 2 38 81.7
UJU_S H;,S 94 11 10 12 31 33 1154 13 20 30 -51.0 288.8 90.0 -22.9 -48.1 257.7 5.7.3
JkTZ.KS.3 &_OS 94 11 20 10 53 39 4 17 53 54 30.2 111.7 118.3 -14.2 24.0 83.9 390 2 21 147.2
UARS HI.S 94 11 10 13 15 23 1154 14 4 14 41.4 .79.2 50.0 -22.9 23.4 94.S 110.5
&TI,_S-3 AT)4OS 94 11 10 11 23 3 6 18 23 20 -55.7 198.9 41.8 -14.2 -.71.1 210.? 932 2 44 81.9
UJLRS _ 94 11 10 14 .7 47 1154 14 56 39 -51.1 264.6 90.0 -22.9 -68.2 233.5 57.4
ATZJ_S-3 ATHOS 94 11 10 12 24 12 6 19 24 29 29..7 89.1 118.0 -14.2 25.5 .71.5 230 2 2"7 167.9
UJLRS HI,S 54 11 10 14 51 54 1154 15 40 46 42.1 55.8 90.0 -22.9 23.9 "73.0 111.1
ATIJLS-3 ATMOS 94 11 10 12 53 27 G 19 53 44 -55.8 1.76.1 62.1 -16.2 -.71.2 187.6 886 2 SO 82.0
UJ_S M:,$ 94 11 10 15 44 2 1154 1(_ 32 59 -52.1 240.3 90.0 -22.9 -68.3 209.2 57.5
J_TI,Ag-3 ATHOS 94 11 10 13 54 44 6 20 55 1 29.2 66.4 11"7.? -14.2 25.0 49.0 70 2 33 168.6
UkRS H:,S 94 11 10 14 28 24 1154 1.7 1.7 17 42.9 32.5 90.0 -22.9 24.5 49.5 111.8
ATLJ_5-3 A_4OS 94 11 10 14 23 51 4 21 24 8 -55.8 153.2 62.4 -24.2 -71.2 144.6 839 2 54 82.1
UAP,S )_T,S 94 11 10 17 20 14 1154 18 9 8 -51.2 216.1 90.0 -22.9 -48.4 185.0 57.4
ATZ_S-3 A_OS 94 11 10 15 25 17 6 22 25 34 28.7 44.1 117.3 -16.2 24.5 24.6 84 2 39 145.3
U_S MI.S 54 11 10 18 4 $5 1154 18 53 47 43.6 9.2 g0.0 -22.9 25.1 26.0 112.4
AT_J_S-3 ATHOS 94 11 10 15 54 15 6 22 54 32 -55.8 130.4 42.8 -16.2 -71.3 141.6 794 3 2 82.2
UJLRS HLS 94 11 10 18 56 31 1154 19 45 28 -51.2 191.9 90.0 -22.9 -68.5 160.8 57.7
A/_[,_S-3 &/_4os 94 11 10 16 55 SO 6 23 54 7 28.2 21.4 117.0 -16.2 24.0 4.1 244 2 45 1.70.0
UJLRS KLS 94 11 10 19 41 25 1154 20 30 17 44.3 345.9 90.0 -22.9 25.6 2.5 113.1
AYIJ_S-3 ATHOS 94 11 10 17 24 39 7 0 24 56 -55.8 107.S 63.1 -16.2 -71.3 118.5 748 3 8 82.4
u_R$ HLS 94 11 10 20 32 45 2154 21 21 37 o51.3 167.7 g0.0 -22.9 -68.6 134.5 5.7.8
JL_.J_S-3 AT_4OS 94 11 10 18 24 23 7 1 24 40 27.7 359.0 116.6 -16.2 23.4 341.7 395 2 51 170.7
UJ_RS FLLS 94 11 10 21 18 12 2154 22 ? 8 45..7 323.7 90.0 -22.9 26.4 339.9 114.5
ATLAS-3 ATHOS 94 11 10 18 55 2 7 1 55 19 -55.8 84.? 63.5 -16.2 -71.3 95.5 "704 3 13 82.5
UJ_RS HI.S 94 11 10 22 8 59 1154 22 57 $4 - -$1.4 143.4 90.0 -22.9 -68.? 112.3 ST.g
ATIJ_S-3 ATMOS 94 11 10 19 54 56 ? 2 $7 13 27.1 334.S 114.3 -16.2 22.9 319.2 545 2 57 171.S
UA,_S H_,S 94 11 10 22 54 42 1154 23 43 39 46.4 300.S 90.0 -22.9 27.1 314.4 115.1
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Appendix 2. Concluded.
t; "" into sub v'; ew.i.ng ol:,ee rw,ed ,,;ms so ].az
(,pit ,,,; ss.i.on aste 11'; lt.e ,lungle point d.i.s t.. t; -,,- sen';.th
sat. instx_mnt yr Io da h_ Jn sc da hz in mc ).at Ion _ta alpha 1at %on Iota ht mm angle
ATLAS-3 AT)€0S 94 11 10 20 25 2(; 7 3 25 43 -55.8 (;1.8 43.8 -1(;.2 -71.4 ?2.(; (;60 3 19 82.(;
U,t,.RS _ 84 11 10 23 45 14 1155 0 3(; (; -51.(; 119.2 90.0 -22.5 -68.8 88.1 $8.0
ATLJU;-3 ATHOS 94 11 10 21 27 28 7 4 27 4(; 2(;;°(; 314.0 11(;.0 -1(;.2 22.3 286.8 694 3 3 172.2
UA._S HLS 94 11 11 0 31 29 1155 1 20 30 47.7 27(;.5 90.0 -22.9 28.0 283.9 11(;.(;
ATT.,AS-3 ATHOS 94 11 10 21 55 50 7 (; 5(; 7 -55.8 38.0 64.1 -16.2 -71.4 49.(; (;17 3 25 82.8
UAI_5 )_r,S 94 11 11 1 21 28 1155 2 10 25 -51.5 85.0 g0.0 -22.9 -(;8.8 (;;3.9 58.1
ATIJUS-3 ATHOS 94 11 10 22 58 3 7 5 58 20 2(;.0 291.5 115.6 -1(;.2 21.8 274.(; 640 1 28 173.0
UARS )LT,5 84 11 11 0 2(; 8 1155 1 15 3 34.0 2(;0.3 90.0 -22.9 17.4 278.5 100.(;
ATLAS-3 ATHOS 84 11 11 0 28 35 7 7 28 53 25.5 258.9 115.3 -15.2 21.2 251.9 (;52 1 3(; 173.7
UAI_S HI,S 54 11 11 2 2 38 1155 2 51 33 34.8 236.7 90.0 -22.9 18.3 255.0 101.2
ATT, A5-3 ATHOS 94 11 11 1 59 10 7 8 58 27 24.9 24(;.4 115.0 -1(;.2 20.6 229.5 2(;5 1 39 174.5
UJ,_5 14I.S 94 11 11 3 39 9 1155 4 28 3 35.7 213.2 90.0 -22.9 19.0 231.4 101.9
ATI.LS-3 ATHOS 94 11 11 3 29 44 ? 10 30 1 24.3 223.9 114.5 -15.2 20.0 207.1 83 1 45 175.2
UARS ]_r,s 94 11 11 5 15 39 1155 (; 4 34 3(;.5 189.7 90.0 -22.9 19.6 207.8 102.66
ATI, AS-3 ATHOS 94 11 11 5 0 19 7 12 0 36 23.7 201.4 114.3 -1(;.2 19.4 184.(; 111 1 51 17(;.0
UJLR5 FLUS 94 11 11 (; 52 10 1155 7 41 4 37.3 165.2 90.0 -22.9 20.3 184.2 103.2
ATIJ_S-3 ATHOS 94 11 11 6 30 53 7 13 31 10 23.1 178.9 113.9 -16.2 18.7 162.2 294 1 57 176.7
UARS 141,5 94 11 11 8 28 (;0 1155 9 17 34 38.1 142.? 90.0 -22.9 20.9 1(;0.(; 103.9
ATI._-3 ATHOS 94 11 11 8 1 28 7 15 1 45 22.4 156.(; 113.6 -16.2 18.1 139.8 (;79 2 3 177.5
UAP,S MLS 94 11 11 10 5 11 1155 10 54 (; 38.9 119.2 90.0 -22.9 21.5 137.0 104.5
ATI.A5-3 ATHOS 94 11 11 9 32 3 ? 16 32 20 21.8 133.9 113.2 -16.2 17.4 117.4 (;53 2 9 178.1
U_S HLS 94 11 11 11 41 (;1 1155 12 30 35 39.7 95.8 90.0 -22.9 22.1 113.(; 105.3
ATLAS-3 A_OS 94 11 11 11 2 38 7 18 2 55 21.1 111.4 112.9 -166.2 1(;.8 94.9 847 2 15 178.(;
UARS KZ,S 94 11 11 13 18 11 1155 14 ? 5 40.5 72.4 90.0 -22.9 22.7 89.9 105.9
AT_S-3 ATHOS 94 11 11 12 33 13 7 19 33 30 20.5 88.9 112.6 -16.2 16.1 72.5 749 0 40 178.5
U,_s F_,S 94 11 11 13 13 23 1155 14 2 20 27.0 59.2 90.0 -22.9 11.9 77.9 91.0
AI_.J_S-3 ATHOS 94 11 11 16 0 34 7 23 0 51 -56.0 124.5 68.2 -16.2 -71.(; 132.1 935 2 59 84.5
U_DJ_,S KI, S 94 11 11 18 59 51 1155 19 48 48 -51.6 187.2 90.0 -22.9 -69.1 156.1 60.0
AT'_AS-3 ATHOS 94 11 11 17 5 1 8 0 5 18 18.4 21.5 111.5 -16.2 13.9 5.3 112 0 57 176.8
U_ I_,S 94 11 11 18 2 38 1155 18 51 30 28.9 347.5 90.0 -22.9 13.4 6.2 92.1
ATe-3 A1740$ 94 11 11 17 30 57 8 0 31 14 -56.0 101.(; 68.(; -16.2 -71.9 109.0 894 3 5 84.(;
U_S _ 94 11 11 20 36 5 1155 21 24 57 -51.7 162.9 90.0 -22.9 -(;9.2 131.9 60.1
ATLkS-3 ATHOS 94 11 11 20 31 44 8 3 32 1 -56.0 55.8 (;9.2 -16.2 -71.9 62.7 812 3 16 84.9
UXRS HLS 94 11 11 23 48 34 115(; 0 37 2(; -51.8 114.5 90.0 -22.9 -69.4 83.4 (;0.2
ATLAS-3 ATHOS 94 11 11 21 36 51 8 4 37 8 1(;.1 314.1 110.5 -16.2 11.(; 298.1 535 i 15 174.2
UARS HLS 94 11 11 22 51 53 1155 23 40 50 30.7 275.9 90.0 -22.9 15.0 294.5 93.3
ATLAS-3 ATHOS 94 11 11 22 2 7 8 5 2 24 -56.0 32.9 69.6 -1(;.2 -71.9 39.5 772 3 22 85.1
UARS HLS 94 11 12 1 24 (;8 115(; 2 13 46 -51.8 90.3 90.0 -22.9 -(;9.5 59.2 (;0.3
ATLAS-3 ATHOS 94 11 11 23 7 28 8 6 7 45 15.4 291.7 110.1 -16.2 10.8 275.7 752 1 20 173.3
UM_ M._S 94 11 12 0 28 24 115(; 1 17 20 31.(; 252.3 90.0 -22.9 15.7 270.8 9(;.0
ATIJLS-3 ATHOS 94 11 11 23 32 31 8 6 32 48 -5(;.0 10.0 (;9.9 -1(;.2 -72.0 1(;.3 733 3 28 85.3
UAP_ _S 94 11 12 3 1 3 115(; 3 (;9 55 -51.9 (;(;.0 90.0 -22.9 -(;9.5 35.0 50.(;
ATLAS-3 ATHOS 94 11 12 0 38 (; 8 ? 38 23 14.(; 269.2 109.8 -16.2 10.0 253.3 969 I 26 172.4
UARS H3,S 94 11 12 2 4 54 1156 2 53 50 32.4 228.7 90.0 -22.9 1(;.4 247.2 94.7
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Appendix 3. Correlative measurementopportunitiesbetweenATLAS-3 (CRISTA-144)and
UARS (HALOE).
tJ.ue _to 8_b v£ev_n9 obeer_d "488 molaz
9_t _laien satell£te am9].o point dist tiJe senit_
aat. _s_runlnt yr Ro da hz mn mc da hr In sc fat lon ]_ta alpha fat _on km ILr Im ang]_
A_.JU;-3 CR_TKYA-144 5'4 11 5 0 47 4 1 7 4"7 21 29.3 157.3 -144.0 -16.4 23.8 139.9 45.3
U_q.5 HJtX_K 94 11 4 21 21 43 1148 22 10 3_) 31.2 10"7.8 -45.6 -22.9 26.'7 133.5 "723 3 25 41.5
AYL).S-3 C1_8T&-144 94 11 S 2 1"7 24 1 9 1"7 41 28.6 133.8 -144.0 -15.4 23.1 116.5 44.8
UJUP,S KkLOE 94 11 4 22 $8 2 1148 23 46 59 30.9 83.? -45.'7 -22.9 26.4 109.3 814 3 19 41.2
AYL,LS-3 CRZSTA-144 94 11 5 3 47 44 1 10 48 1 27.9 110.2 -144.0 -16.4 22.4 53.1 44.3
UAXS HJtI_E 5'4 11 5 0 34 21 1149 1 23 19 30.5 99.6 -45.'7 -22.9 26.0 85.1 904 3 13 40.8
JtYZJU;-3 CXZST&-144 5'4 11 5 1? 57 31 2 0 5? 48 6.5 50.1 -144.0 -15.4 23.0 50.9 143.1
UJLRS HAIOZ 94 11 5 14 29 4? 1149 15 18 48 23.8 67.0 -134.3 -22.9 18.9 42.9 939 3 2? 171.?
AYLJtS-3 CRZSTA-144 94 11 6 0 54 50 2 ? 55 ? 26.? 147.4 -144.0 -16.3 21.1 130.6 44.9
OARS RkL,OK 94 11 5 21 26 34 1149 22 15 35 26.1 106.1 -45.6 -22.9 21.3 130.6 18 3 28 36.?
ATLAS-3 CRISTA-144 94 11 G 2 25 5 2 9 25 22 26.0 123.9 -144.0 -16.3 20.4 107.2 44.6
UJLRS HJU_OK 94 11 5 23 2 53 1149 23 51 54 25.8 82.0 -45.6 -22.9 20.9 106.4 104 3 22 36.3
&TLkS-3 CRZSTA-144 94 11 6 3 55 20 2 10 SS 3? 25.3 100.4 -144.0 -16.3 19.? 83.8 44.3
UJU_S I_LO][ 94 11 6 0 39 13 1150 I 28 3 25.4 5?.9 -45.6 -22.9 20.6 82.2 197 3 16 36.0
JtTLAS-3 CI_ST&-144 94 11 6 5 25 35 2 12 25 52 24.6 "76.9 -144.0 -1(;.3 19.0 60.4 44.0
UARS ILkLOE 94 11 G 2 15 32 1150 3 4 23 25.1 33.7 -45.5 -22.9 20.2 58.0 290 3 10 35.7
ATT,J_-3 CI_TST&-144 94 11 6 6 SS 50 2 13 56 ? 23.9 53.4 -144.0 -16.3 18.2 3"7.1 43.8
UJt._S HJU_Z 94 11 6 3 51 52 1150 4 40 43 24.'7 9.6 -45.5 -22.9 15.8 33.8 384 3 3 35.3
ATLJtS-3 CRISTA-144 94 11 6 8 26 S 2 15 26 22 23.2 30.0 -144.0 -16.3 17.5 13.'7 43.(;
UJt-_S HJLLO8 94 11 6 5 28 11 1150 6 1"7 3 24.4 345.5 -45.5 -22.9 19.4 9.6 4?8 2 57 35.0
ATL,_S-3 C]_STA-144 94 11 6 9 56 20 2 16 56 3? 22.5 6.5 -144.0 -1&.3 1&.8 350.3 43.4
UJU_ HAI_OK 94 11 6 ? 4 31 1150 ? 53 22 24.0 321.4 -45.5 -22.9 19.0 345.4 574 2 51 34.6
ATLAS-3 CRZSTA-144 94 11 6 11 26 35 2 18 26 52 21.8 343.0 -144.0 -16.3 16.0 326.9 43.2
UJt!_S HJ_r_8 94 11 6 8 40 50 1150 9 29 42 23.? 297.2 -45.4 -22.9 18.? 321.2 669 2 45 34.3
JtYIJtS-3 CRTSTA-144 94 11 6 12 56 50 2 19 S? ? 21.1 319.6 -144.0 -16.3 15.3 303.5 43.0
U_S IUt.LOE 94 11 6 10 17 10 1150 11 6 2 23.3 273.1 -45.4 -22.9 18.3 297.0 765 2 39 34.0
ATLAS-3 C1_SY&-144 94 11 6 14 2? 6 2 21 2? 23 20.4 296.1 -144.0 -16.3 14.6 280.1 42.9
U_RS HJ_T,Ow 94 11 6 11 53 30 1150 12 42 21 23.0 249.0 -45.3 -22.9 1"7.9 272.8 862 2 33 33.6
ATLJ_S-3 CI_ZSTA-144 94 11 6 15 5.7 21 2 22 57 38 19.? 2.72.6 -144.0 -16.3 13.9 256.8 42.8
UAJ_S FJLLOK 94 11 6 13 29 49 1150 14 18 41 22.6 224.8 -45.3 -22.9 17.5 248.6 960 2 2? 33.3
ATIJtS-3 CP_STA-144 94 11 6 19 34 48 3 2 35 5 9.2 17.9 -144.0 -16.3 25.5 18.? 136.3
UJt_S ]ULI_E 94 11 6 16 10 53 1150 16 59 52 29.0 40.9 -134.8 -22.9 24.2 15.8 331 3 23 16(;.2
ATIJ_-3 CRISTA-144 94 11 6 21 5 3 3 4 5 20 9.9 354.5 -144.0 -16.3 26.2 355.3 135.?
UJU_S HJ_O8 94 11 6 17 4? 12 1150 18 36 12 29.3 16.'7 -134.8 -22.9 24.5 351.6 420 3 17 165.8
),TL_5-3 CRISTA-144 94 11 6 22 35 18 3 5 35 35 10.6 331.1 -144.0 -16.3 26.9 331.9 135.1
UJtI_S H,kLO8 94 11 6 19 23 30 1150 20 12 21 29.? 352.6 -134.9 -22.9 24.8 327.4 508 3 11 165.5
_TLAS-3 CRZST&-I44 94 11 ? 0 5 34 3 ? 5 51 11.3 307.7 -144.0 -16.3 27.6 308.5 134.4
U_IqS ][_,LOE 94 11 6 20 59 49 1150 21 48 41 30.0 328.5 -135.0 -22.9 25.1 303.2 596 3 S 165.1
&TL,_5-3 CR_ST_-I44 94 11 .7 1 35 49 3 8 36 6 12.1 284.3 -144.0 -16.3 28.4 285.0 133.?
UARS HJtL_E 94 11 6 22 36 8 1150 23 25 1 30.3 304.4 -135.0 -22.9 25.5 2?9.0 682 2 59 164.8
AYLAS-3 CRZSTA-144 94 11 ? 2 31 52 3 9 32 9 23.7 114.7 -144.0 -16.3 18.0 58.3 45.9
UJ_P,S HJLLO]_ 94 11 6 23 ? 47 1150 23 56 35' 20.5 80.0 -45.0 -22.9 15.2 103.5 631 3 24 31.2
JtTL2_S-3 CP,XSTA-144 94 11 ? 3 6 4 3 10 6 21 12.8 260.9 -144.0 -16.3 29.1 261.6 133.0
UJt!_S ltkLOE 94 11 ? 0 12 27 1151 1 1 20 30.6 280.2 -135.1 -22.9 25.8 254.8 767 2 53 164.4
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Appendix 3. Continued.
t _,-,,, into sub viewing obeer_d miss _llz
mission sat.o 111t_ angle _t dist t _,,.- son£t..h
oat. insl_ument yr _o da hr an sc da ]_ Rn sc 1at 1on beta alpha 1at 1on k_ h_ Im enqlo
ATT,A5-3 CI_TSTA-144 94 11 7 4 2 8 3 11 2 25 23.0 91.2 --144.0 --16.3 17.3 74.9 45.8
UAXS HJLLOE 94 21 7 0 44 7 1151 1 32 55 20.2 55.9 -44.9 -22.9 14.8 75.3 539 3 18 30.8
ATLAS-3 C1_5TA-144 94 11 7 4 38 19 3 11 36 36 13.5 237.5 -144.0 -15.3 29.8 238.1 132.4
UAR5 HALOE 94 11 7 I 48 46 1151 2 37 40 30.9 256.1 -135.1 -22.9 26.1 230.8 851 2 4? 184.1
ATLAS-3 CRISTA-144 94 11 7 5 32 23 3 12 32 40 22.3 67.7 -144.0 -16.3 18.5 51.5 45.7
UARS HALOE 94 11 ? 2 20 26 1151 3 9 18 19.7 31.7 -44.9 -22.9 14.4 55.1 447 3 11 30.4
ATLAS-3 CRISTA-144 94 11 7 6 6 34 3 13 6 51 14.2 214.1 -144.0 -16.3 30.5 214.7 131.7
UARS HALOE 94 11 7 3 25 4 1151 4 14 0 31.2 232.0 -135.2 -22.9 25.4 206.4 934 2 41 183.7
ATLAS-3 CRISTA-144 94 11 7 7 2 38 3 14 2 55 21.6 44.2 -144.0 -16.3 15.8 28.1 45.6
UARS HAl,OK 94 11 7 3 56 46 1151 4 45 38 19.4 7.6 -44.8 -22.9 14.0 30.9 353 3 5 30.1
ATLAS-3 CRISTA-144 94 11 7 8 32 53 3 15 33 10 20.9 20.8 -144.0 -16.3 15.1 4.8 45.8
UARS HALOK 94 11 7 5 33 5 1151 6 21 58 19.0 343.5 -44.? -22.9 13.6 &.7 281 2 59 29.7
ATLAS-3 CRZSTA-144 94 11 7 10 3 8 3 17 3 25 20.2 357.3 -144.0 -16.3 14.3 341.4 45.6
UARS HALOE 94 11 ? 7 9 25 2151 7 58 18 18.8 319.3 -44.? -22.9 13.2 342.5 171 2 53 29.4
ATLAS-3 CRISTA-144 94 11 7 11 33 8 3 18 33 25 18.7 333.3 -144.0 -16.3 12.0 317.5 45.3
UARS HAI_E 94 11 7 8 45 45 1151 9 34 37 18.3 295.2 -44.6 -22.9 12.8 318.3 81 2 47 29.0
ATLAS-3 CRZSTA-144 94 11 7 13 3 23 3 20 3 40 18.0 309.9 -144.0 -16.3 12.1 294.1 45.4
OARS HALOE 94 11 7 10 22 4 1151 11 10 57 17.9 271.0 -44.5 -22.9 12.4 294.1 44 2 41 28.6
ATLAS-3 CRISTA-144 94 11 7 14 33 38 3 21 33 55 17.3 286.4 -144.0 -16.3 11.3 2?0.8 45.4
UARS HA.hOE 94 11 7 11 58 24 1151 12 47 17 17.5 245.9 -44.4 -22.9 12.0 269.9 125 2 35 28.3
ATLAS-3 CRISTA-144 94 11 7 16 3 53 3 23 4 10 16.5 263.0 -144.0 -16.3 10.6 247.4 45.5
UARS RALOE 94 11 7 13 34 44 1151 14 23 36 17.2 222.7 -44.4 -22.9 11.7 245.7 220 2 2_) 27.9
ATLAS-3 CRISTA-144 94 11 7 17 34 9 4 0 34 28 15.8 239.6 -144.0 -15.3 9.9 224.0 45.6
UARS HALOE 94 11 ? 15 11 3 1151 15 59 58 16.8 198.6 -44.3 -22.9 11.3 221.5 316 2 23 27.5
ATLAS-3 CRTSTA-144 94 11 7 19 4 24 4 2 4 41 15.1 216.2 -144.0 -16.3 9.1 200.6 45.8
UARS HALOE 94 11 ? 16 47 23 1151 17 36 16 16.4 174.4 -44.2 -22.9 10.9 197.3 413 2 17 27.2
ATLAS-3 CRISTA-144 94 11 ? 19 41 51 4 2 42 8 10.7 9.5 -144.0 -16.3 27.0 10.2 130.2
UARS HALOE 94 11 7 16 15 33 1151 17 4 27 33.5 39.0 -135.8 -22.9 28.7 12.8 314 3 26 161.0
ATLAS-3 CRISTA-144 94 11 7 20 34 39 4 3 34 56 14.4 192.7 -144.0 -16.3 8.4 177.3 45.9
UARS HALCE 94 11 7 18 23 43 1151 19 12 35 16.1 150.3 -44.1 -22.9 10.5 173.1 510 2 10 26.8
ATLAS-3 CRISTA-144 94 11 7 21 12 6 4 4 12 23 11.5 346.1 -144.0 -16.3 27.8 346.8 129.6
UARS HALOE 94 11 7 17 51 52 1151 18 40 46 33.8 14.9 -135.9 -22.9 29.0 348.6 223 3 20 160.7
ATLAS-3 CRISTA-144 94 11 ? 22 4 54 4 5 5 ii 13.7 169.3 -144.0 -16.3 7.7 153.9 46.1
UAR5 HALOE 94 11 7 20 0 2 1151 20 48 55 15.7 126.1 -44.0 -22.9 10.1 148.9 608 2 4 26.4
ATLAS-3 CRISTA-144 94 ii 7 22 42 21 4 5 42 38 12.2 322.7 -144.0 -16.3 28.5 323.4 128.9
UARS HALOE 94 11 7 19 28 I0 1151 20 17 6 34.1 350.8 -136.0 -22.9 29.3 324.4 134 3 14 160.4
ATLAS-3 CRISTA-144 94 Ii 7 23 35 9 4 6 35 26 13.0 145.9 -144.0 -16.3 7.0 130.5 46.3
UAR$ HALOE 94 11 7 21 36 22 1151 22 25 15 15.3 102.0 -43.9 -22.9 9.7 124.7 706 I 58 26.1
ATLAS-3 CRISTA-144 94 ii 8 0 12 37 4 ? 12 54 12.9 299.2 -144.0 -16.3 29.2 299.9 128.2
UARS HALOE 94 11 7 21 4 29 1151 21 53 26 34.3 326.7 -136.0 -22.9 29.6 300.2 47 3 8 1&0.I
ATLAS-3 CRISTA-144 94 11 8 1 5 22 4 8 5 39 11.9 122.3 -144.0 -16.3 5.9 106.9 46.5
UARS HALOE 94 11 ? 23 12 41 1152 0 1 34 15.0 77.8 -43.8 -22.9 9.3 100.5 804 I 52 25.7
ATLAS-3 CRISTA-144 94 11 8 1 42 48 4 8 43 5 14.0 2?5.6 -144.0 -16.3 30.3 276.2 127.4
UAR5 HALOE 94 11 7 22 40 47 1151 23 29 45 34.6 302.6 -136.1 -22.9 29.8 276.0 52 3 2 159.7
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_.J.mJ int.o sub viii.rig obeor'v_d ,,,4ss _1._
_. a._.s s ion sat..e llit.e _'L g].a ]_,int dist. tJ.lm sen J,t..h
8at. _ot_umont yr Ro da bx mn sc da hr un sc tat Ion beta alpha tat lon kl hr un angle
ATLAS-3 CRZSTA-144 94 11 8 2 35 35 4 9 35 52 11.1 98.9 -144.0 -14.3 5.2 83.6 44.8
UARS HALOE 94 11 8 0 49 1 1152 I 37 54 14.6 53.6 --43.8 --22.9 8.9 ?6.3 902 1 46 25.3
ATLAS-3 CRISTA-144 94 11 8 3 13 2 4 10 13 19 14.7 252.2 -144.0 -16.3 31.0 252.8 126.?
UARS HALOE 54 11 8 0 17 6 1152 1 6 5 34.9 278.4 -136.2 -22.9 30.1 251.8 133 2 55 155.4
ATLAS-3 CRISTA-144 54 11 8 4 43 16 4 11 43 33 15.4 228.8 -144.0 -16.3 31.7 229.3 126.0
U,_5 HALOI 94 11 8 1 53 24 1152 2 42 25 35.2 254.3 -136.3 -22.9 30.4 22?.6 218 2 49 155.1
ATLAS-3 CRISTA-144 94 11 8 6 13 29 4 13 13 46 16.1 205.4 -144.0 -16.3 32.4 205.8 125.3
UARS HALOE 94 11 8 3 25 42 1152 4 18 34 35.4 230.2 -136.4 -22.5 30.6 203.4 303 2 43 158.8
ATLAS-3 CRISTA-144 94 11 8 ? 43 58 4 14 44 15 16.0 182.5 -144.0 -16.3 32.3 183.0 125.0
UARS HALOE 94 11 8 5 6 0 1152 5 54 54 35.? 206.1 -136.5 -22.9 30.9 179.2 386 2 37 158.5
ATLAS-3 CRISTA-144 94 11 8 9 14 11 4 16 14 28 16.8 159.1 -144.0 -16.3 33.0 159.5 124.3
UARS HALOE 94 11 8 6 42 19 1152 ? 31 13 36.0 182.0 -136.6 -22.9 31.2 155.0 468 2 31 158.2
ATLAS-3 CRISTA-144 94 11 8 10 9 44 4 17 10 1 17.5 348.0 -144.0 -16.3 11.6 332.3 48.8
UARS HALOE 94 11 8 7 14 19 1152 8 3 13 13.1 317.0 -43.4 -22.9 7.3 339.5 920 2 55 23.8
ATLAS-3 CRZSTA-144 54 11 8 10 44 25 4 1? 44 42 17.5 135.6 -144.0 -16.3 33.? 136.0 123.6
UARS HALOZ 94 11 8 8 18 37 1152 9 7 33 36.2 157.9 -136.7 -22.5 31.4 130.8 545 2 25 157.9
ATLAS-3 CRZSTA-144 94 11 8 11 39 58 4 18 40 15 16.8 324.6 -164.0 -16.3 10.8 309.0 48.9
UARS HALOE 54 11 8 8 50 39 1152 9 39 33 12.8 292.8 -43.3 -22.9 6.9 315.3 825 2 49 23.5
ATLAS-3 CRISTA-144 94 11 8 12 14 39 4 19 14 56 18.2 112.2 -144.0 -16.3 34.5 112.5 122.9
UARS HALOE 94 11 8 9 54 55 1152 10 43 53 36.5 133.8 -136.8 -22.9 31.7 106.6 630 2 19 157.6
ATLAS-3 CRISTA-144 94 11 8 13 10 11 4 20 10 28 16.0 301.2 -144.0 -16.3 10.1 285.6 49.1
UARS HALOE 94 11 8 10 26 59 1152 11 15 52 12.4 268.7 -43.1 -22.9 6.5 291.1 ?29 2 43 23.1
ATLAS-3 CRISTA-144 94 11 8 13 44 52 4 20 45 9 18.9 88.8 -144.0 -16.3 35.2 89.0 122.2
UARS HALOE 94 11 8 11 31 13 1152 12 20 12 36.8 109.? -136.9 -22.9 31.9 82.4 709 2 13 157.3
ATLAS-3 CRISTA-144 94 11 8 14 40 10 4 21 40 27 14.5 277.2 -144.0 -16.3 8.5 261.8 49.3
UARS HALOE 94 11 8 12 3 18 1152 12 52 12 12.1 244.5 -43.0 -22.9 6.1 266.9 631 2 36 22.7
ATLAS-3 CRISTA-144 94 11 8 15 15 6 4 22 15 23 19.6 65.3 -144.0 -16.3 35.9 65.5 121,4
UAR5 HALOZ 94 11 8 13 7 31 1152 13 56 32 37.0 85.5 -137.0 -22.9 32.2 58.2 787 2 ? 157.0
ATLAS-3 CRISTA-144 94 11 8 16 I0 23 4 23 I0 40 13.8 253.8 -144.0 -16.3 7.8 238.4 49.5
UARS HALOE 94 11 8 13 39 38 1152 14 28 32 11.7 220.4 -42.9 -22.9 5.7 242.7 534 2 30 22.3
ATLAS-3 CRISTA-144 94 Ii 8 16 45 19 4 23 45 36 20.3 41.9 -144.0 -16.3 36.6 42.0 120.?
UARS HALOE 94 11 8 14 43 49 1152 15 32 41 37.3 61.4 -137.2 -22.9 32.4 34.1 864 2 I 156.7
ATLAS-3 CRISTA-144 94 II 8 17 40 37 5 0 40 54 13.1 230.4 -144.0 -16.3 7.I 215.0 49.8
UARS HALOZ 94 11 8 15 15 57 1152 16 4 51 11.3 196.2 -42.8 -22.9 5.3 218.5 437 2 24 22.0
ATLAS-3 CRZSTA-144 94 11 8 19 10 51 5 2 11 8 12.3 207.0 -144.0 -16.3 6.4 191.6 50.0
UARS HALOE 94 11 8 16 52 17 1152 17 41 11 11.0 172.0 -42.7 -22.9 4.9 194.3 339 2 18 21.6
ATLAS-3 CRISTA-144 94 11 8 19 48 32 5 2 48 49 12.7 0.9 -144.0 -16.3 28.9 1.5 124.0
UARS HALOE 94 11 8 16 20 8 1152 17 9 1 37.5 37.3 -137.3 -22.9 32.7 9.9 900 3 28 156.4
ATLAS-3 CRISTA-144 94 11 8 20 41 4 5 3 41 21 11.6 183.6 -144.0 -16.3 5.7 168.3 50.3
UAR5 HALOE 94 11 8 18 28 36 1152 19 17 31 10.6 147.8 -42.6 -22.9 4.5 170.1 242 2 12 21.2
ATLAS-3 CRISTA-144 94 11 8 21 18 46 5 4 19 3 13.4 33?.5 -144.0 -16.3 29.7 338.1 123.3
UARS HALOZ 94 11 8 17 56 25 1152 18 45 21 37.8 13.2 -137.4 -22.9 32.9 345.? 808 3 22 156.1
ATLAS-3 CRISTA-144 94 11 8 22 11 18 5 5 11 35 10.9 160.2 -144.0 -16.3 4.9 144.9 50.6
UARS HALOZ 94 11 8 20 4 56 1152 20 53 50 10.2 123.7 -42.5 -22.9 4.1 145.9 147 2 6 20.8
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_t I_.s sion sat.e llit.o _g_ _iat _i.o t t:l.J_ so ni*_
nat. inst_ua,ent y_ :o da h= mn s¢ da R= am sc ].at Ion beta alpha tat. ].on }oa hz _m an_le
&TLAS-3 CRISTA-144 94 11 8 22 49 0 5 5 49 17 14.1 314.0 -144.0 -16.3 30.4 314.6 122.6
UARS HALOE 94 11 8 19 32 44 1152 20 21 40 38.0 349.1 -137.5 -22.9 33.2 321.5 718 3 16 155.9
ATLAS-3 CRISTA-144 94 11 8 23 41 31 5 5 41 48 10.2 136.8 -144.0 -16.3 4.2 121.5 51.0
UARS HALOE 94 11 8 21 41 15 1152 22 30 10 9.9 99.5 -42.3 -22.9 3.7 121.7 60 2 0 20.4
ATLAS-3 CRISTA-144 94 11 9 0 19 13 5 7 19 30 14.8 230.6 -144.0 -16.3 31.1 291.2 122.0
UARS HALOE 94 11 8 21 9 2 1152 21 58 0 38.3 325.0 -137.6 -22.9 33.4 297.3 629 3 10 155.6
ATLAS-3 CRISTA-144 94 11 9 1 11 45 5 8 12 2 9.5 113.4 -144.0 -16.3 3.5 98.1 52.3
UARS HALOK 94 11 8 23 17 35 1153 0 6 30 9.5 75.3 -42.2 -22.9 3.3 97.5 71 1 54 20.L
ATLAS-3 CRISTA-144 94 11 9 1 49 42 5 8 49 59 14.7 267.7 -144.0 -16.3 31.0 268.3 121.7
UARS HALOE 94 11 8 22 45 20 1152 23 34 20 38.5 300.9 o137.7 022.9 33.7 273.1 540 3 4 155.3
ATLAS-3 CRISTA-144 94 11 9 2 41 43 5 9 42 0 7.9 88.5 -144.0 -16.3 1.9 74.3 51.7
UARS HALOK 84 11 9 0 53 54 1153 1 42 49 9.1 51.2 -42.1 -22.9 2.9 73.3 152 I 47 19.7
ATLAS-3 CRISTA-144 94 11 9 3 19 55 5 10 20 12 15.4 244.3 -144.0 -16.3 31.7 244.8 121.0
UARS HALOE 94 11 9 0 21 38 1153 1 10 29 38.8 276.8 -137.9 -22.9 33.9 248.9 451 2 58 155.0
ATLAS-3 CRZSTA-144 94 11 9 4 11 57 5 11 12 14 7.2 66.1 -144.0 -16.3 1.2 50.9 52.1
UARS HALOE 94 11 9 2 30 13 1153 3 19 8 8.8 27.0 -42.0 -22.9 2.5 49.1 245 I 41 19.3
ATLAS-3 CRISTA-144 94 11 9 4 50 9 5 11 50 26 16.2 220.9 -144.0 -16.3 32.4 221.4 120.3
UARS HALOK 94 11 9 1 57 55 1153 2 46 48 39.0 252.7 -138,0 -22.9 34.1 224.7 363 2 52 154.8
ATLAS-3 CRISTA-144 94 11 9 5 42 11 5 12 42 28 6.4 42.8 -144.0 -16.3 0.5 27.5 52.6
UARS HALOK 94 11 9 4 6 33 1153 4 55 29 8.4 2.8 -41.8 -22.8 2.1 24.9 340 1 38 18.9
ATLAS-3 CRISTA-144 94 11 9 6 20 23 5 13 20 40 16.9 197.5 -144.0 -16.3 33.2 197.8 119.6
UARS HALOE 94 11 9 3 34 13 1153 4 23 8 39.2 228.6 -138.1 -22.9 34.4 200.5 276 2 46 154.5
ATLAS-3 CRISTA-144 94 11 9 7 12 24 5 14 12 41 5.7 19.4 -144.0 -16.3 -0.2 4.2 53,0
UARS HALOE 94 11 9 5 42 52 1153 6 31 48 8.1 338.6 -41.7 -22.9 1.7 0.7 436 1 29 18.6
ATLAS-3 CRISTA-144 94 11 9 7 50 36 5 14 50 53 17.6 174.1 -144.0 -16.3 33.9 174.4 118.9
UARS HALOE 94 11 9 5 10 31 1153 5 59 28 39.5 204.5 -138.2 -22.8 34.6 176.3 192 2 40 154.2
ATLAS-3 CRISTA-144 94 11 9 8 42 38 5 15 42 55 5.0 356.0 -144.0 -16.3 -0.9 340.8 53,4
UARS HALOE 94 11 9 7 19 12 1153 8 8 8 7.7 314.5 -41.6 -22.9 1.3 336.5 534 1 23 18.2
ATLAS-3 CRISTA-144 94 11 9 9 20 50 5 16 21 7 18.3 150.6 -144.0 -16.3 34.6 150.9 118.2
UARS HALOE 94 11 9 6 46 49 1153 7 35 48 39.7 180.4 -138.4 -22.9 34.8 152.1 111 2 34 154.0
ATLAS-3 CRZSTA-144 94 11 9 10 12 51 5 17 13 8 4.3 332.6 -144.0 -16.3 -1.6 317.4 53.9
UARS HALOE 94 11 9 8 55 31 1153 9 44 28 7.3 290.3 -41.5 -22.9 0.9 312.3 630 1 17 17.8
ATLAS-3 CRZSTA-144 94 11 9 10 51 3 5 17 51 20 19.0 127.2 -144.0 -16.3 35.3 127.4 117.5
UARS HALOE 84 11 9 8 23 6 1153 9 12 7 39.9 156.3 -138.5 -22.9 35.1 127.9 50 2 27 153.7
ATLAS-3 CRISTA-144 94 11 9 11 42 50 5 18 43 7 2.7 308.7 -144.0 -16.3 -3.2 293.5 54.5
UARS HALOE 94 11 9 10 31 50 1153 11 20 48 7.0 266.1 -41.3 -22.9 0.6 288.1 725 1 10 17.4
ATLAS-3 CRISTA-144 94 11 9 12 21 32 5 19 21 49 18.9 104.3 -144.0 -16.3 35.2 104.6 117.3
UARS HALOE 94 11 9 9 59 24 1153 10 48 16 40.2 132.2 -138.6 -22.9 35.3 103.7 26 2 22 153.4
ATLAS-3 CRISTA-144 94 11 9 13 13 3 5 20 13 20 2.0 285.3 -144.0 -16.3 -3.9 270.1 55.0
UARS HALOE 94 11 9 12 8 10 1153 12 57 7 6.6 241.9 -41.2 -22.9 0.2 263.9 819 1 4 17.0
ATLAS-3 CRISTA-144 94 11 9 13 51 46 5 20 52 3 19.6 80.9 -144.0 -16.3 35.9 81.1 116.6
UARS HALOE 94 11 9 11 35 42 1153 12 24 36 40.4 108.1 -138.8 -22.9 35.5 79.5 144 2 16 153.2
ATLAS-3 CRISTA-144 94 11 9 14 43 17 5 21 43 34 1.2 262.0 -144.0 -16.3 -4.6 246.7 55.5
UARS HALOE 94 11 9 13 44 29 1153 14 33 27 6.3 217.8 -41.0 -22.9 -0.2 239.7 913 0 58 16.7
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-; ss£on sat, e _,lJ.t.e e_'_gle po£nt cU.st tJ.ml senAt.h
sat. instE_ht y_ _ da _ _ mo da _ _ 8€ tat ion beta a11_a tat Ion _ l_t _ angle
ATZ.A5-3 CRXSTA-144 94 11 9 15 21 59 5 22 22 111 20.3 57.4 -144.0 -15.3 35.4 57.6 115.9
UARS HJU,OE 94 11 9 13 12 0 1153 14 0 56 40.6 83.9 -138.9 -22.9 35.7 55.4 221 2 9 152.9
ATtiCS-3 CRXSTA-144 94 11 9 16 52 13 5 23 52 30 21.0 34.0 -144.0 -11;.3 3"/.3 34.0 115.1
UJ_J_S HJU[,OK 94 11 g 14 48 1"7 1153 15 37 15 40.8 59.8 -139.1 -22.9 35.9 31.2 299 2 3 152.'7
AI"7.J_-3 CP,ZSTA-144 94 11 9 18 22 25 6 i 22 43 21.'7 10.5 -144.0 -111.3 38.0 10.5 114.4
UJU_S H.JU.OK 94 11 9 16 24 35 1153 17 13 35 42.1 35/7 -139.2 -22.9 311.2 "7.0 374 1 57 152.4
&'L"Lk5-3 CP.ZST&-144 94 11 9 19 52 24 11 2 52 41 22.5 347.0 -144.0 -14.2 38.'7 34"/.0 113.?
UARS HJLT,OK 94 11 9 18 0 52 1153 18 49 44 41.3 11.4; -139.3 -22.9 311.4 342.8 455 1 51 152.2
AI"I.AS-3 CRZSTA-144 94 11 9 20 47 9 11 3 4"7 211 9.2 174.? -144.0 -111.2 3.2 159.6 55.4
UARS HJt.LOE 94 11 9 18 33 2"7 1153 19 22 21; 5.2 145.2 -40.6 -22.9 -1.4 1117.2 983 2 13 15.5
ATI,AS-3 CRXSTA-144 94 11 9 21 22 34 6 4 22 51 23.2 323.11 -144.0 -16.2 39.4 323.5 113.0
UJLRS HAI.OI_ 94 11 9 19 3"7 10 1153 20 26 4 41.5 347.5 -139.5 -22.9 311.11 318.11 532 I 45 151.9
ATI.J_-3 CRZSTJ_-144 94 11 9 22 17 19 11 5 17 36 8.4 151.4 -144.0 -15.2 2.5 136.3 55.8
U,kl_ H.JU,OZ 94 11 9 20 9 46 1153 20 58 46 4.9 121.0 -40.S -22.9 -1.8 143.0 884 2 ? 15.2
&'l'x.J_-3 CRZST&-144 94 11 9 22 52 44 G 5 53 1 23.9 300.1 -144.0 -14;.2 40.1 300.0 112.3
UJ_S HJLT,OK 94 11 9 21 13 2? 1153 22 2 24 41.'/ 323.4 -139.11 -22.9 36.8 294.4 I;0? 1 39 151.?
AT2.AS-3 CRZST&-144 54 11 9 23 47 14 11 4; 47 31 11.9 127.5 -144.0 -111.2 1.0 112.4 511.3
UJ_RS HJ!,t,OK 94 11 9 21 46 5 1153 22 35 5 4.5 96.8 -40.3 -22.9 -2.2 118.8 781; 2 1 14.8
A_r, xs-3 CRXS'I"A-144 94 11 10 0 22 53 4 "7 23 10 24.4; 2711.'/ -144.0 -16.2 40.8 2711.4 111.1;
UARS ]ULT_K 94 11 9 22 49 45 1153 23 38 43 41.9 299.3 -139.8 -22.9 37.0 270.2 682 1 33 151.5
A_JLS-3 CRZST&-144 94 11 10 I 17 24 11 8 1"7 41 11.2 104.1 -144.0 -16.2 0.3 89.1 56.8
UARS Z.U!.LOE 94 11 9 23 22 25 1154 0 11 25 4.2 72.7 -40.2 -22.9 -2.6 94.11 6811 I 54 14.4
A_"T.A5-3 CRZSTA-144 94 11 10 I 53 3 11 8 53 20 25.3 253.2 -144.0 -111.2 41.5 252.9 110.9
UJ_P.$ KJU,OK 94 11 10 0 26 2 1154 1 15 3 42.1 2?5.2 -139.9 -22.9 37.2 244.0 ?55 1 2"7 151.2
ATI.JLS-3 CI_ZSTA-144 94 11 10 2 4? 33 6 9 47 50 5.4 80.? -144.0 -111.2 -0.5 I;5.? 57.2
UA,".5 )Ut.Z,OE 94 11 10 0 58 44 1154 1 4? 45 3.8 48.5 -40.0 -22.9 -3.0 ?0.4 587 I 48 14.0
ATZ,AS-3 cR'rsTA-144 94 11 10 3 23 13 6 10 23 30 26.0 229.7 -144.0 -16.2 42.1 229.3 110.2
UJiJ_,S H_T,O5 94 11 10 2 2 20 1154 2 51 12 42.3 251.1 -140.1 -22.9 37.4 221.8 82? 1 20 151.0
A'I'I.AS-3 CRZST&-144 94 11 10 4 17 43 G 11 18 0 4.? 5"1.4 -144.0 -111.2 -1.2 42.3 5"7.?
UJ_$ KJU,OE 94 11 10 2 35 3 1154 3 23 54 3.5 24.3 -39.9 -22.9 -3.3 46.2 489 1 42 13.6
ATIJ_5-3 CP,ZST&-144 94 11 10 5 47 53 G 12 48 10 4.0 34.0 -144.0 -14.2 -1.9 19.0 58.2
UJU:.S HJU,OE 94 11 10 4 11 22 1154 5 0 14 3.1 0.1 -39..7 -22.9 -3.7 22.0 391 1 31; 13.3
ATZ._.S-3 CRZSTA-144 94 11 10 £ 21; 34 4 13 26 51 17.7 189.4_ -144.0 -1(;.2 33.8 190.1 114.0
UJLP.S ILJur,o5 94 11 10 3 38 3? 1154 4 2? 32 42.5 22?.0 -140.3 -22.9 37.1; 197.? ?98 2 47 150.8
A'l_r.J_S-3 CRXSTA-144 94 11 I0 ? 18 3 6 14 18 20 3.2 10.G -144.0 -16.2 -2.6 355.6 58.7
UJ_S F.J_OE 94 11 10 5 4? 41 1154 1136 33 2.8 335.9 -39.5 -22.9 -4.1 35?.8 294 I 30 12.9
ATT_.S-3 CP,ZST&-I44 94 11 10 ? 56 43 11 14 5? 0 18.4 166.2 -144.0 -16.2 34.G IEG.11 113.3
UARS HJ_[,OZ 94 11 10 5 14 55 1154 6 3 52 42.? 202.9 -140.4 -22.9 3?.8 173.5 710 2 41 150.11
ATr_.AS.3 CRZSTA-144 94 11 10 8 48 13 11 15 48 30 2.5 347.2 -144.0 -14.2 -3.3 332.2 59.1
UAR5 ]HJLT,OX 94 11 10 ? 24 0 1154 8 12 53 2.4 311.'/ -39.4 -22.9 -4.5 333.11 200 1 24 12.5
A'rLAs-3 CRZSTA-144 94 11 10 9 26 53 4 16 2? 10 19.1 142.8 -144.0 -16.2 35.3 143.2 112.4;
UJ_S HJ_T,OK 94 11 10 6 51 12 1154 ? 40 11 42.9 178.8 -140.11 -22.9 38.0 149.3 1524 2 35 150.3
ATLkS-3 CRXST&-144 94 11 10 10 18 23 6 17 18 40 1.8 323.9 -144.0 -16.2 -4.0 308.8 59.?
UAR5 HAT,OK 94 11 10 9 0 19 2154 9 49 13 2.1 287.5 -39.2 -22.9 -4.9 309.4 113 1 18 12.1
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t_ J.nt.o m_ v£_J.nq o]0eer_d rid.ram oo 1-Lz
_t _.asion la_e llit.e Jmz_le pe J.nt d.{.s t tJJe son£t,.h
sat. _s_ent _ mo da hr mn oc da bz mn sc 1at 1on beta alpha 1st 1on k_ 1_ mm L_gle
.............................
ATIJ_-3 CRZSTA-144 94 11 10 10 5? 3 6 17 57 20 19.8 119.4 -144.0 -16.2 34.0 119.7 112.0
UARS RAISE 94 11 10 8 27 29 1154 9 16 20 43.1 154.? -140.7 -22.9 38.2 125.1 538 2 29 150.1
ATLAS-3 CRZST&-144 94 11 10 11 48 17 6 18 48 34 0.2 300.0 -144.0 -1(;.2 -5.5 285.0 60.4
UARS ]iALOE 94 11 10 10 36 39 1154 11 25 32 1.? 263.3 -39.1 -22.9 -5.3 285.2 36 1 11 11.8
A2T.AS-3 CRZST&-144 94 11 10 12 27 13 6 19 2? 30 20.5 96.0 -144.0 -15.2 3G.? 9G.2 111.3
UJUtS iiALOZ 94 11 10 10 3 47 1154 10 52 40 43.3 130.(; -140.9 -22.9 38.4 100.9 45G 2 23 149,9
ATr.AS-] CI_STA-144 94 11 10 13 18 27 (; 20 18 44 -0.5 276.? -144.0 -16.2 -6.2 261.6 60.9
UJLRS ltALO][ 94 11 10 12 12 58 1154 13 1 52 1.4 239.2 -38.9 -22.9 -5.6 24;1.0 93 1 S 11.4
ATIJU;-3 CRZSTA-144 94 11 10 13 5? 38 (; 20 57 55 20.4; 73.1 -144.0 -1(;.2 3(;.4; 73.3 111.0
OARS _4_OZ[ 94 11 10 11 40 4 1154 12 29 0 43.5 106.5 -141.0 -22.9 38.6 ?G.? 371 2 17 149.?
ATIJ_-3 CR$STA-144 94 11 10 14 48 37 6 21 48 54 -1.2 253.3 -144.0 -11;.2 -(;.9 238.2 61.5
OARS HJU_K 94 11 10 13 49 17 1154 14 38 12 1.0 215.0 -38.? -22.9 -6.0 236.8 184; 0 59 11.0
ATLAS-3 CRI4;T&-144 94 11 10 15 2? 48 6 22 28 5 21.1 49.4; -144,0 -1(;.2 37,3 49.8 110.3
UARS HJU,OK 94 11 10 13 14; 21 1154; 14 S 19 43.7 82.4 -14;1.2 -22.9 38.? 52.5 28? 2 11 149.5
AT$J_-3 CR_STA-144 94 11 10 14; 18 4? 4; 23 19 4 -2.0 229.9 -14;4;.0 -14;.2 -?.E 214.8 4;2.0
UARS HALOX 94 11 10 15 25 3G 1154 14; 14 31 0.? 190.8 -38.(; -22.9 -4;.4 212.(; 281 0 53 20.(;
ATIJU;-3 CRZSTA-144 94 11 10 1G 57 58 4; 23 58 15 21.8 24;.2 -144.0 -1(;.2 38.0 24_,3 109.7
OARS ]ULI_K 94 11 10 14 52 38 1154 15 41 39 43.9 58.3 -141.4 -22.9 38.9 28.4 205 2 S 149.3
ATI._S-3 CRZSTA-144 94 11 10 17 48 5? ? 0 49 14 -2.? 204;.(; -144.0 -14;.2 -8,3 191.4 4;2.4;
UARS ]IU*_OE 94 11 10 17 1 55 1154 17 50 51 0.4 14;4;.4; -38.4 -22.9 -(;.8 188.4 375 0 47 10.3
AT?.A$-3 CRISTA-144 94 11 10 18 28 7 ? 1 28 24 22.5 2.8 -144.0 -14;.2 38.7 2,8 109.0
OARS 14_r_E 94 11 10 14; 28 54; 1154 17 17 4;8 44,1 34.2 -141.5 -22.9 39.1 4.2 127 1 59 149.1
ATI_S-3 CRZSTA-144 94 11 10 19 18 52 ? 2 19 9 -4.3 182.? -144.0 -16.2 -9.8 14;?.5 4;3.4
UARS IIJU.Oyr 94 11 10 18 38 14 1154 19 27 11 0.0 142.4 -38.2 -22.9 -?.2 164.2 468 0 40 9.9
ATI_S-3 CRISTA-144 94 11 10 19 58 17 ? 2 58 34 23.2 339.3 -144.0 -16.2 39.4 339.3 108.3
UARS i4J_r.oK 94 11 10 18 5 13 1154 18 54 8 44.3 10.2 -141.? -22.9 39.3 340,0 (;2 I 53 148.9
ATIJ_S-3 CRISTJ_-144 94 11 10 20 49 1 ? 3 49 18 -5.0 159.4 -144.0 -16.2 -10.5 144.1 64.0
UARS ILkLOl[ 94 11 10 20 14 33 1154 21 3 30 -0.3 118.2 -38.1 -22.9 -?.5 140.0 558 0 34 9.5
AT_S-3 CRZSTA-144 94 11 10 21 28 42 ? 4 28 59 23.1 314;.4 -144.0 -14;.2 39.3 314;.4 108.0
UARS 14JU.OE 94 11 10 19 41 30 1154 20 30 28 44.5 346.1 -141.9 -22.9 39.5 315.8 55 1 47 148.?
ATIJLS-3 CRZSTA-144 94 11 10 22 19 11 ? 5 19 28 -5.? 134;.0 -144.0 -14;.2 -11.2 120.? 4;4.4;
OARS 14JLLOI[ 94 11 10 21 S0 51 1154 22 39 50 -0.6 94.0 -37.9 -22.9 -?.9 115.8 (;49 0 28 9.2
J_TI_S-3 CRISTA-144 94 11 10 22 58 52 ? S 59 9 23.8 293.0 -144.0 -14;.2 40.0 292.9 107.4
UARS 14J_OE 94 11 10 21 17 4? 1154 22 6 4? 44.? 322.0 -142.1 -22.9 39.6 291.4; 113 1 41 148.5
ATIJ_S-3 CRTSTA-144 94 11 10 23 49 21 ? 4; 49 38 -G.4 212.6 -144.0 -16.2 -11.9 9?.2 4;5.2
UARS ]U_[_E 94 11 10 23 2? 10 1155 0 14; 10 -1.0 (;9.8 -37.? -22.9 -8.3 91.(; ?39 0 22 8.8
ATLAS-3 CI_STA-144 94 11 11 0 29 2 ? ? 29 19 24.5 269.5 -14;4.0 -14;.2 40.7 24;9.3 104;.?
UJ4_S L_J_)E 94 11 10 22 54 4 1154 23 42 54; 44.9 297.9 -142.2 -22.9 39.8 267.4 184; 1 34 148.3
ATLAS-3 CRZSTA-144 94 11 11 1 19 31 ? 8 19 48 -?.2 89.2 -144.0 -16.2 -12.6 ?3.8 4;5.8
OARS _E 94 11 11 1 3 29 1155 I 52 30 -1.3 45.4; -37.5 -22.9 -8,6 67.4 828 0 16 8.4
ATLJ_-3 CRZSTA-144 94 11 11 1 59 12 ? 8 59 29 25.2 24(;.1 -144.0 -16.2 41.4 245.8 104;.0
UJ4_S ltALO le 94 11 11 0 30 21 1155 I 19 16 45.0 2?3.8 -142,4 -22.9 40.0 243.3 24;1 I 28 148.1
AT'_AS-3 CRZSTA-144 94 11 11 2 49 24; ? 9 49 43 -8.7 65.4 -144.0 -1(;.2 -14.0 49.8 (;6.7
OARS I_Lk_)Z[ 94 11 11 2 39 48 1155 3 28 49 -1.6 21.4 -37.4 -22.9 -9.0 43.2 915 0 9 8.1
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Appendix3. Continued.
tJ.le into mub viewJ.ng ol'--er_l md.lo aol_
_.slion latellite _gle _J._t dJ.st tile zenith
mat. i_atr_n_ l_ mo da _ sm mc da I_ sm ac lat 1on beta all_a lat Ion _ 1_ sm amgle
ATLAS-3 CRISTA-144 94 11 11 3 29 22 7 10 29 39 25.9 222.6 -144.0 -16.2 42.1 222.2 105.3
UA_S HALOE 84 11 11 2 6 38 1155 2 55 36 45.2 249.7 -142.6 -22.9 40.2 215.1 336 1 22 147.9
ATLAS-3 CRISTA-144 94 11 11 4 59 32 ? 11 89 49 26.6 199.1 -144.0 -16.2 42.8 198.6 104.7
UARS RALOE 94 11 I1 3 42 55 llSS 4 31 56 45.4 225.6 o142.8 -22.9 40.3 194.9 410 1 16 147.?
ATLAS-3 CRISTA-144 94 11 11 6 29 56 7 13 30 13 26.5 176.2 -144.0 -16.2 42.6 175.8 104.4
UAR_ HALOK 94 11 11 5 19 12 1155 6 8 5 45.6 201.5 -142.9 -22.9 40.5 170.7 483 I 10 147.5
ATLAS-3 CRZSTA-144 94 11 11 8 0 6 7 15 0 23 27.2 152.7 -144.0 -15.2 43.3 152.2 103.8
UARS HALOK 94 11 11 6 55 29 1155 ? 44 24 45.8 177.4 -143.1 -22.9 40.7 146.5 551 1 4 147.3
ATLAS-3 CRISTA-144 94 11 11 8 53 36 7 15 53 53 0.1 338.7 -144.0 -16.2 -5.6 323.6 65.1
OARS HALOE 94 11 11 7 28 44 1155 8 17 38 -2.8 308.8 -36.8 -22.9 -10.1 330.6 917 1 24 ?.0
ATLAS-3 CRISTA-144 94 11 11 9 30 16 ? 16 30 33 27.8 129.2 -144.0 -16.2 44.0 128.6 103.1
UARS HALOE 94 11 11 8 31 46 1155 9 20 44 45.9 153.3 -143.3 -22.9 40.8 122.4 620 0 58 147.2
ATLAS-3 CRISTA-144 94 11 11 10 23 46 7 17 24 3 -0.6 315.3 -144.0 -16.2 -6.3 300.2 65.7
UARS KALO8 94 11 11 9 5 3 1155 9 53 57 -2.9 284.6 -35.6 -22.9 -10.5 306.4 821 1 18 6.6
ATLAS-3 CRISTA-144 94 11 11 11 0 26 7 18 0 43 28.5 105.7 -144.0 -16.2 44.7 104.9 102.4
UARS HALO8 94 11 11 10 8 3 1155 10 57 4 46.1 129.2 -143.5 -22.9 41.0 98.2 688 0 52 147.0
ATLAS-3 CRZSTA-144 94 11 11 11 53 56 7 18 54 13 -1.4 291.9 -144.0 -16.2 -7.0 276.8 66.2
UARS HALOE 94 11 11 10 41 22 1155 11 30 17 -3.3 260.4 -36.5 -22.9 -10.9 282.2 725 1 12 6.3
ATLAS-3 CRZSTA-144 94 11 11 12 30 36 7 19 30 53 29.2 82.2 -144.0 -16.2 45.4 81.3 101.8
UARS HALOE 94 11 11 11 44 20 1155 12 33 13 46.3 I05.1 -143.7 -22.9 41.1 74.0 755 0 46 146.8
ATLAS-3 CRZSTA-144 94 11 11 13 23 51 7 20 24 8 -2.9 268.1 -144.0 -16.2 -8.6 252.9 67.1
UARS HALOE 94 11 11 12 17 40 1155 13 6 37 -3.6 235.2 -36.3 -22.9 -11.2 258.0 630 1 6 5.9
ATLAS-3 CRISTA-144 94 11 11 14 54 0 7 21 54 17 -3.7 244.7 -144.0 -16.2 -9.2 229.5 67.6
UARS HALO8 94 11 11 13 53 59 llSS 14 42 56 -3.9 212.0 -36.1 -22.9 -11.6 233.8 535 1 0 5.6
ATLAS-3 CRISTA-144 94 11 11 15 33 41 7 22 33 58 21.8 42.0 -144.0 -16.2 38.0 42.1 104.9
UARS HALOE 94 11 11 13 20 37 1155 14 9 33 46.4 81.0 -143.9 -22.9 41.3 49.8 757 2 13 146.6
ATLAS-3 CRZSTA-144 94 11 11 16 24 10 7 23 24 27 -4.4 221.4 -144.0 -16.2 -9.9 206.1 68.2
UARS HALOE 94 11 11 15 30 18 1155 16 19 16 -4.2 187.8 -35.9 -22.9 -11.9 209.6 441 0 53 5.3
ATLAS-3 CRISTA-144 94 11 11 17 3 51 8 0 4 8 22.5 18.5 -144.0 -16.2 38.7 18.6 204.3
UARS HALO8 94 II 11 14 56 53 i155 15 45 52 46.6 56.9 -144.1 -22.9 41.4 25.7 676 2 6 146.5
ATLAS-3 CRISTA-144 94 II ii 17 54 20 8 0 54 37 -5.1 198.0 -144.0 -16.2 -10.6 182.7 68.8
UAR8 HALOE 94 11 11 17 6 36 1155 17 55 36 -4.6 163.6 -35.7 -22.9 -12.3 185.4 347 0 47 4.9
ATLAS-3 CRZSTA-144 94 11 11 18 34 16 8 I 34 33 22.4 355.6 -144.0 -16.2 38.6 355.7 104.0
UARS HALOS 94 11 II 16 33 10 1155 17 22 1 46.8 32.8 -144.2 -22.9 41.6 1.5 594 2 1 146.3
ATLAS-3 CRISTA-144 94 ii 11 19 24 30 8 2 24 47 -5.8 174.6 -144.0 -16.2 -11.3 159.3 69.4
UARS HALOE 94 11 11 18 42 55 1155 19 31 56 -4.9 139.4 -35.5 -22.9 -12.7 161.2 254 0 41 4.&
ATLAS-3 CRISTA-144 94 11 11 20 4 26 8 3 4 43 23.1 332.2 -144.0 -16.2 39.3 332.2 103.3
OARS HALOE 94 11 11 18 9 27 1155 18 58 21 46.9 8.7 -144.4 -22.9 41.7 337.3 512 1 54 146.1
ATLAS-3 CRISTA-144 94 I1 11 20 54 40 8 3 54 57 -6.6 151.2 -144.0 -16.2 -12.0 135.9 70.0
UARS HALOE 94 11 11 20 19 13 1155 21 8 5 -5.2 115.2 -35.3 -22.9 -13.0 137.0 165 0 35 4.3
ATLAS-3 CRISTA-144 94 11 11 21 34 36 8 4 34 53 23.8 308.7 -144.0 -16.2 40.0 308.6 102.7
UARS HALOE 94 11 11 19 45 44 1155 20 34 41 47.1 344.6 -144.6 -22.9 41.9 313.1 432 1 48 146.0
ATLAS-3 CRZSTA-144 94 11 11 22 24 50 8 5 25 7 -7.3 127.9 -144.0 -16.2 -12.7 112.5 70.6
UARS HALOE 94 11 11 21 55 32 1155 22 44 24 -5.5 91.0 -35.1 -22.9 -13.4 112.8 85 0 29 4.0
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Appendix 3. Concluded.
t..$m* into a L,_.b vlewJ._g ol-,.-o r,v,ed i_i.s s molaz
aission sstellite ang2e l_int dist tim* zenith
sat. ins_usmnt y: mo da _ In sc ds 1_ am s¢ lat 2on bet: al_a 1st _n )am )tt sm angle
.........................................
ATLAS-3 CRISTA-144 94 11 11 23 4 4G 8 6 5 3 24.5 285.3 -144.0 -1G.2 40.7 285.1 102.1
UARS ]L_LOE 84 11 11 21 22 0 1155 22 11 0 47.2 320.5 -144.8 -22.9 42.0 289.0 355 1 42 145.8
ATLAS-3 CRZSTA-144 54 11 11 23 54 44 8 6 55 1 -8.5 104.0 -144.0 -16.2 -14.2 88.5 71.5
UAI_ HALOE 94 11 11 23 31 S0 1156 0 20 44 -5.8 66.8 -34.9 -22.9 -13.7 08.6 48 0 22 3.7
ATLAS-3 CRIST&-144 94 11 12 0 35 10 8 7 35 27 24.4 262.4 -144.0 -16.2 40.6 2_:2.2 101.8
UARS HALOE 94 11 11 22 58 17 1155 23 47 10 47.4 296.5 -145.0 -22.9 42.2 244.8 278 1 3G 145.7
ATLAS-3 C215TA-144 94 11 12 1 24 $4 8 8 25 11 -9.6 80.6 -144.0 -1':.2 -14.8 65.0 72.1
OARS HALOE 84 11 12 1 8 9 1156 1 57 4 -1_.1 42.6 -34.7 -22.9 -14.1 G4.4 108 0 16 3.4
A/'1*kS-3 CRISTA-144 94 11 12 2 5 20 8 9 5 37 25.1 238.9 -144.0 -16.2 41.3 238.7 101.2
UJ_S BJU_8 94 11 12 0 34 34 1156 1 23 28 47.5 272.4 -14S.2 -22.9 42.3 240.8 158 I 30 145.5
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Appendix 4. Correlative measurementopportunitiesbetween ATLAS-3 (CRISTA-162or
MAHRSI) and UARS (HALOE).
t_ into sub T£ow_g o_or_d _sl Io1_
_nion aatellito _glo _t _ot t_ zenith
sat. _Btrtw_nt y_ uo da h_ am 8€ dA hr Im oc tat ].on _ta alpha fat Ion kn h_ am aulglo
.................................. - ...........................
ATLAS-3 CRISTA-162 54 11 5 17 58 2 2 0 58 19 4.9 51.1 -162.0 -16.4 20.7 46.5 143.6
UARS HALOW 94 11 5 14 29 47 1149 15 18 48 23.8 67.0 -134.3 -22.9 18.9 42.9 420 3 28 171.7
AYLAS-3 CI_TST&-162 94 11 5 19 28 22 2 2 28 39 5.6 27.7 -162.0 -16.4 21.4 23.0 143.0
UA.q_ HA.T.OE 94 11 5 16 6 8 1149 16 54 57 24.1 42.8 -134.3 -22.9 19.2 18.7 50? 3 22 17L.4
ATLJ_-3 CRZSTA-I62 94 11 5 20 58 42 2 3 58 59 6.3 4.2 -162.0 -16.4 22.1 359.5 142.5
UARS HJ_E 94 11 5 17 42 25 1149 18 31 17 24.5 18.? -134.4 -22.9 19.6 354.5 594 3 16 171.1
ATLAS-3 CRISTA-152 94 11 5 22 28 46 2 5 29 3 7.4 340.6 -162.0 -16.3 23.1 336.0 141.8
UARS HA/OK 94 11 5 19 18 45 1149 20 7 37 24.8 354.6 -134.4 -22.9 19.9 330.4 680 3 10 170.7
ATLAS-3 CRISTA-162 94 11 5 23 59 1 2 6 59 18 8.1 317.2 -162.0 -16.3 23.8 312.5 141.2
UARS HALOK 94 11 5 20 55 4 1149 21 43 56 25.1 330.4 -134.4 -22.9 20.2 306.2 767 3 3 170.4
ATLAS-3 CRISTA-162 94 11 6 0 55 35 2 ? 55 52 29.1 149.3 -162.0 -16.3 19.3 134.9 46.8
UARS HAT,OK 94 11 5 21 26 34 1149 22 15 35 26.1 106.1 -45.6 -22.9 21.3 130.6 503 3 29 36.7
ATLAS-3 CRZSTA-162 94 11 6 1 29 16 2 8 29 33 8.8 293.8 -162.0 -16.3 24.5 289.1 140.4
UARS HALOS 94 11 5 22 31 23 1149 23 20 16 25.5 306.3 -134.4 -22.9 20.6 282.0 852 2 57 170.0
ATLAS-3 CRISTA-162 94 11 6 2 25 50 2 9 26 7 28.4 125.8 -162.0 -16.3 18.6 121.5 46.2
UAR5 HALOS 94 11 5 23 2 53 1149 23 51 54 25.8 82.0 -45.6 -22.9 20.9 106.4 595 3 22 36.3
ATLAS-3 CRISTA-162 94 11 6 2 59 31 2 9 59 48 9.5 270.4 -162.0 -16.3 25.2 265.6 139.9
UARS HALOE 94 11 6 0 7 42 1150 0 56 36 25.8 282.2 -134.4 -22.9 20.9 25?.8 938 2 51 169.?
ATLAS-3 CRISTA-162 94 11 6 3 56 5 2 10 56 22 27.7 102.3 -162.0 -18.3 17.9 88.1 45.9
UAR_ HALOE 94 11 6 0 39 13 1150 1 28 3 25.4 57.9 -45.6 -22.9 20.6 82.2 688 3 16 36.0
ATLAS-3 CRISTA-162 94 11 6 5 26 20 2 12 26 37 27.0 78.8 -162.0 -16.3 17.2 64.7 45.9
UARS HALOS 94 11 6 2 15 32 1150 3 4 23 25.1 33.7 -45.5 -22.9 20.2 58.0 782 3 10 35.7
ATLAS-3 CRISTA-162 94 11 6 6 56 20 2 13 56 37 25.5 54.6 -162.0 -16.3 15.6 40.8 44.7
UARS HALOE 94 11 6 3 51 52 1150 4 40 43 24.7 9.6 -45.5 -22.9 19.8 33.8 875 3 4 35.3
ATLAS-3 CRISTA-162 94 11 6 8 26 35 2 15 26 52 24.9 31.1 -162.0 -16.3 14.9 17.4 44.5
UARS HALOS 94 II 6 5 28 11 1150 6 17 3 24.4 345.5 -45.5 -22.9 19.4 9.6 969 2 58 35.0
ATLAS-3 CRISTA-162 94 11 6 19 35 18 3 2 35 35 7.5 18.9 -162.0 -16.3 23.2 14.3 137.0
UARS HAI,OE 94 11 6 16 10 53 1150 16 59 52 29.0 40.9 -134.8 -22.9 24.2 15.8 186 3 24 166.2
ATLAS-3 CRISTA-162 94 11 6 21 5 34 3 4 5 51 8.2 355.5 -162.0 -16.3 23.9 350.9 136.4
UAR5 HALOE 94 11 6 17 47 12 1150 18 36 12 29.3 16.7 -134.8 -22.9 24.5 351.6 98 3 18 165.8
ATLAS-3 CRISTA-162 94 11 6 22 35 49 3 5 36 6 8.9 332.1 -162.0 -16.3 24.6 327.4 135.8
UARS HALOS 94 11 6 19 23 30 1150 20 12 21 29.7 352.6 -134.9 -22.9 24.8 327.4 24 3 12 165.5
ATLAS-3CRISTA-162 94 11 7 0 6 4 3 7 6 21 9.? 308.7 -162.0 -16.3 25.3 304.0 135.1
UARS HAI,OE 94 11 6 20 59 49 1150 21 48 41 30.0 328.5 -135.0 -22.9 25.1 303.2 83 3 6 165.1
ATLAS-3 CRISTA-162 94 11 7 I 36 19 3 8 36 36 10.4 285.3 -162.0 -16.3 26.1 280.5 134.5
UAR$ HALOS 94 11 6 22 36 8 1150 23 25 1 30.3 304.4 -135.0 -22.9 25.5 279.0 168 3 0 164.8
ATLAS-3 CRISTA-162 94 11 7 2 32 38 3 9 32 55 26.1 116.5 -162.0 -16.3 16.2 102.5 47.1
UARS HALOE 94 11 6 23 7 47 1150 23 56 39 20.5 80.0 -45.0 -22.9 15.2 103.5 149 3 24 31.2
ATLAS-3 CRISTA-162 94 11 7 3 6 34 3 10 6 51 11.1 261.9 -162.0 -16.3 26.8 257.1 133.8
UARS HALOK 94 11 7 0 12 27 1151 1 1 20 30.6 280.2 -135.1 -22.9 25.8 254.8 252 2 54 164.4
ATLAS-3 CRISTA-162 94 11 7 4 2 38 3 11 2 55 24.6 92.3 -162.0 -16.3 14.6 78.4 46.5
UAR5 HALOE 94 11 7 0 44 7 1151 1 32 59 20.1 55.9 -44.9 -22.9 14.8 79.3 69 3 18 30.8
ATLAS-3CRISTA-162 94 11 7 4 36 49 3 11 37 6 11.8 238.5 -162.0 -16.3 27.5 233.6 133.1
UARS HALOE 94 11 7 1 48 46 1151 2 37 40 30.9 256.1 -135.1 -22.9 26.1 230.8 336 2 48 164.1
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Appendix 4. Continued.
t_ _t_ sub v£ev_g o]_er_d _ss 8o1_
_t _ssion sat_ 11it_ _gle _t _st tim zenith
sit. _nst_nt _ mo da hr Bn sc da hr mn s¢ tat Ion beta alpha Ist _on k_ I_ _ _ngle
ATLAS-3 CRISTA-162 94 11 7 5 32 53 3 12 33 10 23.9 68.9 -162.0 -16.3 13.9 55.2 46.4
UARS HALOE 94 11 7 2 20 26 1151 3 9 18 19.7 31.7 -44.9 -22.9 14.4 55.1 S? 3 12 30.4
ATLAS-3 CRISTA-162 94 11 ? 6 ? 4 3 13 7 21 12.6 215.1 -182.0 -16.3 28.2 210.1 132.9
UARS HALOE 94 11 ? 3 25 4 1151 4 14 0 31.2 232.0 -135.2 -22.9 26.4 206.4 420 2 41 163.7
ATLAS-3 CRIGTA-162 94 11 7 ? 3 8 3 14 3 25 23.2 45.4 -142.0 -16.3 13.2 31.8 46.3
UARS HALOE 94 11 7 3 56 46 1151 4 45 38 19.4 7.6 -44.8 -22.9 14.0 30.9 139 3 6 30.1
ATLAS-3 CRISTA-162 94 11 7 7 3? 19 3 14 37 36 13.3 191.? -162.0 -16.3 28.9 186.6 131.8
UAR_ HALO][ 94 11 7 5 I 23 1151 5 50 18 32.5 207.9 -135.3 -22.9 26.7 182.2 502 2 35 163.4
&TLAS-3 CRISTA-162 94 11 ? 8 33 23 3 15 33 40 22.5 21.9 -162.0 -16.3 12.5 8.4 46.2
UARS HALOE %4 11 ? 5 33 5 1151 6 21 58 19.0 343.5 -44.7 -22.9 13.6 6.7 232 3 0 29.7
ATLAS-3 CRISTA-162 94 11 ? 9 7 34 3 16 7 52 14.0 168.3 -162.0 -16.3 29.6 163.1 131.1
UARS RALOE 94 11 ? 6 37 42 1151 7 26 39 31.8 183.? -135.3 -22.9 27.0 158.0 583 2 29 163.0
ATLAS-3 CRISTA-162 84 11 ? 10 3 38 3 17 3 55 21.8 358.4 -1&2.0 -16.3 11.? 345.1 46.1
UARS HALOE 94 11 7 ? 9 25 1151 ? 58 18 18.6 319.3 -44.7 -22.9 13.2 342.5 326 2 54 29.4
ATLAS-3 CRISTA-162 94 11 7 10 37 50 3 17 38 ? 14.7 144.8 -162.0 -16.3 30.3 139.6 130.4
UARS HALOE 94 11 7 8 14 1 1151 9 2 59 32.1 159.6 -135.4 -22.9 27.3 133.8 563 2 23 162.7
ATLAS-3 CRISTA-162 94 11 ? 11 33 53 3 18 34 10 21.1 335.0 -162.0 -16.3 11.0 321.7 46.1
UARS HALOE 94 11 ? 8 45 45 1151 9 34 37 18.3 295.2 -44.6 -22.9 12.8 318.3 420 2 48 29.0
ATIJ_-3 CRISTA-162 94 11 7 12 8 5 3 19 8 22 15.4 121.4 -162.0 -16.3 31.0 116.1 129.?
UARS HALOE 94 11 ? 9 50 19 1151 10 39 18 32.4 135.5 -135.5 -22.9 27.6 109.6 742 2 17 142.4
ATLAS-3 CRISTA-162 94 11 7 13 4 8 3 20 4 25 20.4 311,5 -162.0 -16.3 10.3 298.3 46.1
UAR$ HALOE 94 11 7 10 22 4 1151 11 10 57 17.9 271.0 -44.5 -22.9 12.4 294.1 517 2 42 28.6
ATLAS-3 CRTSTA-162 94 11 ? 13 38 5 3 20 38 22 17.0 97.5 -162.0 -16.3 32.5 92.0 128.5
UARS HALOE 94 11 7 11 26 38 1151 12 15 38 32.6 111.4 -135.5 -22.9 27.9 85.4 820 2 11 162.0
ATLAS-3 CRISTA-162 94 11 7 14 34 24 3 21 34 41 19.7 288.1 -162.0 -16.3 9.5 2?4.9 46.1
UARS HALOE 94 11 ? 11 58 24 1151 12 47 17 17.5 246.% -44.4 -22.9 12.0 269.9 613 2 35 28.3
ATLAS-3 CRISTA-162 94 11 ? 15 8 20 3 22 8 37 17.7 ?4.0 -162.0 -16.3 33.2 68.5 127.8
UARS HALOE 94 11 7 13 2 56 1151 13 51 47 32.9 87.3 -135.6 -22.9 28.1 61.2 895 2 5 161.7
ATLAS-3 CRISTA-162 %4 11 7 16 4 39 3 23 4 56 19.0 264.6 -162.0 -16.3 8.8 251.5 46.1
UARS HALOE 94 11 7 13 34 44 1151 14 23 36 17.2 222.7 -44.4 -22.9 11.7 245.7 710 2 29 27.9
ATLAS-3 CRISTA-162 94 Ii 7 16 38 35 3 23 38 52 18.4 50.6 -162.0 -16.3 33.9 44.9 127.0
UARS HALOE %4 11 7 14 39 15 1151 15 28 7 33.2 63.1 -135.7 -22.9 28.4 37.0 970 1 59 161.4
ATLAS-3 CRISTA-162 94 11 7 17 34 54 4 0 35 11 18.3 241.2 -162.0 -16.3 8.1 228.1 46.2
UARS HALOE 94 11 7 15 11 3 1151 15 59 56 16.8 198.6 -44.3 -22.9 11.3 221.5 806 2 23 27.5
ATLAS-3 CRISTA-162 94 11 7 19 4 54 4 2 5 Ii 16.8 217.2 -162.0 -16.3 6.5 204.2 46.1
UARS HALOZ 94 11 7 16 47 23 1151 17 36 16 16.4 174.4 -44.2 -22.9 10.9 197.3 903 2 I? 27.2
ATLAS-3 CHISTA-162 94 11 7 19 42 21 4 2 42 38 9.1 10.5 -162.0 -16.3 24.7 5.8 130.9
UARS HALOE 94 11 7 16 15 33 1151 17 4 27 33.5 39.0 -135.8 -22.9 28.7 12.8 827 3 26 161.0
ATLAS-3 CRZSTA-162 94 I1 7 21 12 36 4 4 12 53 %.8 347.1 -162.0 -16.3 25.5 342.3 130.3
UARS HALOE 94 11 ? 17 51 52 1151 18 40 46 33.8 14.9 -135.9 -22.9 29.0 348.6 736 3 20 160.7
ATLAS-3 CRISTA-162 94 11 7 22 42 52 4 5 43 9 10.5 323.7 -162.0 -16.3 26.2 318.8 129.7
UARS HALOK 94 11 7 19 28 10 1151 20 17 6 34.1 350.8 -136.0 -22.9 29.3 324.4 647 3 14 160.4
ATLAS-3CRISTA-162 94 11 8 0 13 7 4 7 13 24 11.2 300.3 -162.0 -16.3 26.9 295.4 229.0
UARS HALOE 94 11 7 21 4 29 1151 21 53 26 34.3 326.7 -136.0 -22.9 29.6 300.2 558 3 8 260.2
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Appendix 4. Continued.
ti,M _'_t.o sub viewing o_er_d aJ.Js mol_
_t. i_.sslon sat.e llit.e Imqlo l_,o_t dlst time zenith
sat. inst._m_nt l_ mo da _ _ sc _ _ _ sc fat Ion beta alpha fat lc_ _ _r _ Lnglo
ATZJLS-3 C_TSTA-162 94 11 8 1 43 19 4 8 43 36 12.3 276.6 -142.0 -14.3 27.9 271.7 128.2
UAXS ]_,.LOW 94 11 7 22 40 47 1151 23 29 45 34.5 302.4 -134.1 -22.9 29.8 275.0 474 3 2 159.7
ATLAS-3 CRZSTA-162 94 11 8 2 39 21 4 9 39 38 23.4 106.9 -142.0 -16.3 13.4 93.4 49.0
UJU_S HAS,OE 94 11 7 23 12 41 1152 0 1 34 15.0 77.8 -43.8 -22.9 9.3 100.5 904 3 24 25.7
ATLkS-3 CP,ZSTA-152 94 11 8 3 13 32 4 10 13 49 13.1 253.2 -182.0 -15.3 28.4 248.2 127.5
UARS _OE 94 11 8 0 17 5 1152 1 £ 5 34.9 278.4 -134.2 -22.9 30.1 251.8 388 2 54 159.4
&_S-3 CRXST&-142 94 11 8 4 9 35 4 11 9 52 22.7 83.5 -142.0 -16.3 12.7 70.0 49.0
UJ_KS IULT,OE 94 11 8 0 49 1 1152 1 37 54 14.6 53.6 -43.8 -22.9 8.9 74.3 811 3 20 25.3
A_JU_-3 CP-ISTA-162 94 11 8 4 43 46 4 11 44 3 13.8 229.8 -142.0 -14.3 29.3 224.7 125.8
UARS HJ_OK 94 11 8 1 $3 24 1152 2 42 25 35.2 254.3 -136.3 -22.9 30.4 227.5 304 2 50 159.1
A_'_,A5-3 CP-ZGTA-162 94 11 8 5 39 49 4 12 40 6 22.0 60.0 -142.0 -14.3 12.0 46.6 49.1
UJUR3 _J_OE 94 11 8 2 25 21 1152 3 14 14 14.2 29.5 -43.7 -22.9 8.5 52.1 717 3 14 25.0
A_S-3 CRISTA-I62 94 11 8 4 14 14 4 13 14 31 13.7 204.9 -142.0 -16.3 29.2 201.8 124.5
UARS K_,OE 94 11 8 3 29 42 1152 4 18 34 35.4 230.2 -136.4 -22.8 30.6 203.4 220 2 44 158.8
ATLJ_-3 CP,IST&-162 94 11 8 7 10 2 4 14 10 19 21.3 34.6 -162.0 -14.3 11.3 23.2 49.1
UAR5 XL_T,OZ 94 11 8 4 I 40 1152 4 50 33 13.9 5.3 -43.4 -22.9 8.1 2?.9 424 3 8 24.6
AI"LA5-3 CR$STA-142 94 11 8 7 44 28 4 14 44 45 14.4 183.5 -142.0 -14.3 29.9 178.3 125.9
UJJ_S P,J_OK 94 11 8 5 4 0 1152 5 54 54 35.7 204.1 -134.5 -22.9 30.9 179.2 137 2 38 158.5
ATLJ_S-3 CRISTA-142 94 11 8 8 40 1 4 15 40 18 19.8 12.6 -162.0 -16.2 8.7 359.3 49.0
UARS IU_,OE 94 11 8 5 38 0 1152 6 26 53 13.5 341.2 -43.5 -22.9 7.7 3.7 529 3 2 24.2
ATI_S-3 CRTSTJ_-I42 94 11 8 9 14 42 4 14 14 59 15.1 140.1 -142.0 -14.3 30.4 154.8 125.2
UJLR5 l_t.OE 94 11 8 6 42 19 1152 7 31 13 36.0 182.0 -136.6 -22.9 31.2 155.0 60 2 32 158.2
ATI.kS-3 CP,ZSTJ_-162 94 11 8 10 10 14 4 17 10 31 19.1 349.1 -142.0 -14.3 9.0 336.0 49.1
UJ_$ HJLT_E 94 11 8 ? 14 19 1152 8 3 13 13.1 317.0 -43.4 -22.9 7.3 339.5 433 2 55 23.8
_TI.kS-3 CRISTA-142 94 11 8 I0 66 55 4 17 45 12 15.8 136.7 -142.0 -16.3 31.3 131.3 124.5
UJ_S P.JU,OE 94 11 8 8 18 37 1152 9 7 33 34.2 157.9 -136.7 -22.9 31.4 130.8 48 2 24 157.9
ATLAS-3 CRIST&-IG2 94 11 8 11 40 28 4 18 40 45 18.4 325.? -162.0 -14.3 8.2 312.4 49.2
UARS HA_OE 94 11 8 8 50 39 1152 9 39 33 12.8 292.8 -43.3 -22.9 6.9 315.3 336 2 49 23.5
ATlaS-3 CRISTA-162 94 11 8 12 15 9 4 19 15 24 16.5 113.3 -142.0 -14.3 32.0 107.8 123.8
U_S H_,O_ 94 11 8 9 54 55 1152 10 43 53 36.5 133.8 -134.8 -22.9 31.? 104.4 119 2 20 157.4
ATLAS-3 CRISTA-162 94 11 8 13 10 41 4 20 10 58 17.? 302.2 -142.0 -14.3 ?.5 289.2 49.4
UARS PJ_OE 94 I1 8 10 26 59 1152 I1 15 52 12.4 268.? -43.1 -22.9 6.5 291.1 239 2 43 23.1
ATLAS-3 CR_STA-142 94 11 8 13 45 22 4 20 45 39 17.2 89.8 -142.0 -16.3 32.? 84.3 123.1
U_R_S I_I,0E 94 11 8 11 31 13 1152 12 20 12 34.8 109.7 -134.9 -22.9 31.9 82.4 197 2 14 157.3
ATIJ_-3 CRXSTA-162 94 11 8 14 40 55 4 21 41 12 17.0 278.8 -162.0 -14.3 6.8 265.8 49.5
UA_S _JU,OE 94 11 8 12 3 18 1152 12 52 12 12.1 244.5 -43.0 -22.9 6.1 246.9 142 2 37 22.7
&TLAS-3 CRZSTA-1G2 94 11 8 15 15 36 4 22 15 53 18.0 66.4 -142.0 -16.3 33.4 60.8 122.3
UJ_RS HA_OE 94 11 8 13 7 31 1152 13 56 32 37.0 85.5 -137.0 -22.9 32.2 58.2 274 2 8 157.0
J_TLAS-3 CRZST&-162 94 11 8 16 11 9 4 23 11 26 16.3 255.4 -162.0 -14.3 6.0 242.4 49.7
UARS HJ_OE 94 11 8 13 39 38 1152 14 28 32 11.? 220.4 -42.9 -22.9 5.7 242.7 49 2 31 22.3
J_[J_5-3 CRZSTA-1G2 94 11 8 16 45 50 4 23 46 ? 18.7 43.0 -162.0 -16.3 34.1 37.3 121.4
UJU_5 _L_OZ 94 11 8 14 43 49 1152 15 32 41 - 37.3 61.4 -137.2 -22.9 32.4 34.1 351 2 2 156.?
AT1_.5-3 CRISTA-162 94 11 8 17 41 22 5 0 41 39 15.5 232.0 -142.0 -16.3 5.3 219.1 49.9
UA_S _J_OE 94 11 8 15 15 57 1152 16 4 51 11.3 194.2 -42.8 -22.9 5.3 218.5 60 2 25 22.0
37
Appendix 4. Continued.
t._ Jmt.o 8u_ v£_ing o_--orvod nu.Bo solaut
€_l_t mission sat.I ],].£t_ angle _int dist t_Lnm sonit._
sat. inst_ummnt yr _o dl hr sm sc da hE am mc l&t 1on beta alpha l&t ton )us hz nn anglo
............................
ATLAS-3 CRISTA-162 94 11 8 18 16 3 5 1 16 20 19.4 19.5 -162.0 -16.3 34.8 13.7 120.9
UARS ItALOE 94 11 8 16 20 8 1152 17 9 1 37.5 37.3 -137.3 -22.9 32.7 9.9 427 I 55 155.4
ATLAS-3 CRZSTA-162 94 11 8 19 11 36 5 2 11 53 16.8 208.6 -152.0 -16.3 4.6 195.7 50.1
UARS HALOE 94 11 8 16 52 17 1152 17 41 11 11.0 172.0 -42.7 -22.9 4.9 194.3 155 2 19 21.6
ATLAS-3 CRISTA-162 94 11 8 19 66 17 5 2 46 34 20.1 356.1 -162.0 -16.3 35.5 350.2 120.2
UARS HALOS 94 11 8 19 56 25 1152 18 45 21 37.8 13.2 -137.4 -22.9 32.9 345.7 502 1 49 156.1
ATLAS-3 CRIST&-162 94 11 8 20 41 34 5 3 61 51 13.3 184.6 -162.0 -16.3 3.0 171.8 50.3
UARS HALOE 84 11 8 18 28 36 1152 19 17 31 10.6 147.8 --42.6 --22.9 4.5 170.1 250 2 12 21.2
ATLAS-3 CRISTA-162 94 11 8 21 16 30 5 4 16 47 20.8 332.7 -162.0 -16.3 36.2 326.6 119.5
UARS HALOS 94 11 8 19 32 44 1152 20 21 40 38.0 348.1 -137.5 -22.9 33.2 321.5 575 I 43 155.9
ATLAS-3 CRIST&-162 84 11 8 22 11 48 5 5 12 5 12.6 161.2 -162.0 -16.3 2.3 148.4 50.6
UARS HALOE 94 11 8 20 4 56 1152 20 53 50 10.2 123.7 -42.5 -22.9 4.1 145.9 344 2 6 20.8
ATLAS-3 CRISTA-162 94 11 8 22 46 44 5 5 47 1 21.5 309.2 -162.0 -16.3 36.5 303.0 118.7
UARS HALOE 94 11 8 21 9 2 1152 21 58 0 38.3 325.0 -137.6 -22.9 33.4 297.3 648 I 37 155.6
ATLAS-3 CRISTA-162 94 11 8 23 42 1 5 6 42 18 11.8 137.8 -162.0 -16.3 1.6 125.1 50.9
UARS HALOE 94 11 8 21 41 15 1152 22 30 10 9.9 99.5 -42.3 -22.9 3.7 121.7 440 2 0 20.4
ATLAS-3 CRISTA-162 84 11 9 0 16 57 5 7 17 14 22.2 285.7 -162.0 -16.3 37.6 279.4 118.0
UARS HALOE 94 11 8 22 45 20 1152 23 34 20 38.5 300.9 -137.7 -22.9 33.7 273.1 718 1 31 155.3
ATLAS-3 CRISTA-162 84 11 8 1 12 15 5 8 12 32 11.1 114.4 -162.0 -16.3 0.8 101.7 51.2
UARS HALOE 94 11 8 23 17 35 1153 0 6 30 9.5 75.3 -42.2 -22.9 3.3 97.5 537 1 54 20.1
ATLAS-3 CRISTA-162 94 11 9 1 47 11 5 8 47 28 22.9 262.5 -262.0 -16.3 38.2 255.8 117.3
UARS HALOE 94 11 9 0 21 38 1153 1 10 29 38.8 276.8 -137.9 -22.9 33.9 248.9 788 1 25 155.0
ATLAS-3 CRISTA-162 94 11 9 2 42 29 5 9 42 46 10.4 91.0 -162.0 -16.3 0.1 78.3 51.6
UARS HALOE 94 11 9 0 53 54 1153 1 42 49 9.I 51.2 -42.1 -22.9 2.9 73.3 634 1 48 19.7
ATLAS-3 CRZSTA-162 94 11 9 3 17 25 5 10 17 42 23.6 238.8 -162.0 -16.3 38.9 232.2 116.5
UAR$ HALOE 94 11 9 1 57 55 1153 2 46 48 39.0 252.7 -138.0 -22.9 34.1 224.7 857 1 19 154.8
ATIJtS-3 CRISTA-162 94 11 9 4 12 42 5 11 12 59 9.7 67.6 -162.0 -16.3 -0.6 54.9 51.9
UARS HALOE 94 11 9 2 30 13 2153 3 19 9 8.8 27.0 -42.0 -22.9 2.5 49.1 732 1 42 19.3
ATLAS-3 CRISTA-162 94 11 9 5 42 56 5 12 43 13 8.9 44.2 -162.0 -16.3 -1.3 31.5 52.3
UARS HALOE 94 11 9 4 6 33 1153 4 55 25 8.4 2.8 -41.8 -22.9 2.1 24.9 829 I 36 18.9
ATLAS-3 CRISTA-162 94 11 9 6 20 53 5 13 21 10 15.2 198.5 -162.0 -16.3 30.8 193.2 120.4
UARS HALOE 94 11 9 3 34 13 1153 4 23 8 39.2 228.6 -138.1 -22.9 34.4 200.5 790 2 46 154.5
ATLAS-3 CRISTA-162 94 11 9 7 12 54 5 14 13 11 7.4 20.3 -162.0 -16.3 -2.9 7.7 52.8
UARS HALOE 94 11 9 5 42 52 1153 6 31 48 8.1 338.6 -41.7 -22.9 1.7 0.7 526 I 30 18.6
ATLAS-3 CRISTA-162 94 11 9 7 51 6 5 14 51 23 15.9 175.1 -162.0 -16.3 31.5 169.7 119.7
UARS HALOE 94 11 9 5 10 31 1153 5 59 28 39.5 204.5 -138.2 -22.9 34.6 176.3 705 2 40 154.2
ATLAS-3 CRZSTA-162 94 11 9 9 21 20 5 16 21 37 16.7 151.7 -162.0 -16.3 32.2 146.2 119.1
UARS HALO8 94 11 9 6 46 49 1153 7 35 48 39.7 180.4 -138.4 -22.9 34.8 152.1 621 2 34 154.0
ATLAS-3 CRISTA-162 94 11 9 10 51 34 5 17 51 51 17.4 128.3 -162.0 -16.3 32.9 122.7 118.4
UARS HALOE 94 11 9 8 23 6 1153 9 12 7 39.9 156.3 -138.5 -22.9 35.1 127.9 539 2 28 153.7
ATLAS-3 CRISTA-162 94 11 9 12 22 2 5 19 22 19 17.3 105.4 -162.0 -16.3 32.8 99.8 118.1
UARS HALOE 94 11 9 9 59 24 1153 10 48 16 40.2 132.2 -138.6 -22.9 35.3 103.7 456 2 22 153.4
ATLAS-3 CRISTA-162 94 11 9 13 52 16 5 20 52 33 18.0 81.9 -162.0 -16.3 33.5 76.3 117.4
UARS HALOE 94 11 9 11 35 42 1153 12 24 36 40.4 108.1 -138.8 -22.9 35.5 79.5 374 2 16 153.2
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Appendix 4. Continued.
t._._* _.n_o s_ vJ._.ng oboer_d miJs aol*z
gst. Id.s sion sat.e 1 l:i.t.* amqlo point, cU.st t:i.uo zo nJ.t..h
sat. _s_nt yr uo da ]_: mn sc da h= mn s¢ tat ion l_ta alpha tat Ion kn hz an angle
A_CJkS-3 CP.TSTA-I82 94 11 9 14 47 18 5 21 47 35 14.6 2i89.9 -li82.0 -16.3 4.3 257.0 53.9
UJJ_ ]_I,O1 94 11 9 12 8 10 1153 12 57 7 6.(; 241.9 -41.2 -22.9 0.2 263.5 901 2 35 17.0
AYLJU;-3 CRZSTA-162 94 11 g 15 22 29 S 22 22 4is 18.7 58.5 -162.0 -lis.3 34.2 52.8 114.7
UkRS ]IULLOZ 94 11 9 13 12 0 1153 14 0 Sis 40.6 83.9 -138.8 -22.9 35.7 55.4 293 2 10 152.8
AT-_JLS-3 CI_ST&-lis2 94 11 9 IG 17 32 5 23 17 49 13.9 246.5 -162.0 -lis.3 3.is 233.6 54.2
UAR5 ]_ULT.OZ 94 11 9 13 44 29 1153 14 33 27 £.3 217.8 --41.0 --22.9 --0.2 239.7 804 2 33 14.7
&TZ.kS.3 CI_ZI;TA-I£2 94 11 9 14 52 43 5 23 53 0 19.4 35.1 -142.0 -14.3 34.8 29.2 114.0
U2kRS RkLOE 54 11 9 14 48 17 1153 15 37 15 40.8 59.8 -139.1 -22.9 35.9 31.2 213 2 4 152.7
AYLJU;-3 CI=,Z0T&-lis2 94 11 9 1"/ 4"/ 45 6 0 48 2 13.2 223.1 -162.0 -lis.3 2.g 210.3 54.5
UARS P,kLOK 84 11 9 15 20 48 1153 1is 8 47 5.8 193.6 *40.9 -22.9 -0.6 215.5 707 2 26 1is.3
JtYLJLS-3 C1_8TA-162 94 11 9 18 22 57 iS 1 23 14 20.1 11.6 -1(;2.0 -16.3 35.5 5.'/ 115.3
U_,_ ]ltXL08 94 11 9 14 24 35 1153 17 13 35 41.1 35.7 -139.2 -22.9 36.2 7.0 136 I 58 152.4
&TIJ_-3 CI_5TA-lis2 94 11 9 19 1"/ 44 is 2 18 1 11.is 199.1 -162.0 -16.3 1.3 186.4 54.9
UJ_RS lqJkLOE 94 11 g 16 57 8 1153 17 4is is 5.6 lisg.4 -40.8 -22.9 -1.0 191.4 is10 2 20 15.9
A_r-.JU;-3 CRI"STA-lis2 94 11 9 19 52 54 is 2 53 11 20.9 348.2 -162.0 -14.2 3is.2 342.2 114.6
UJU_5 }ULT,OE 94 11 9 18 0 52 1153 18 49 44 41.3 11.6 -139.3 -22.9 36.4 342.8 55 1 52 152.2
&TTJtS-3 CRZSTA-162 94 11 g 20 4? 39 is 3 47 5is 10.8 175.7 -162.0 -16.2 0.is 163.2 55.2
UA._S iUt._OE 94 11 g 18 33 27 1153 19 22 28 5.2 145.2 -40.is -22.9 -1.4 li87.2 498 2 14 15.5
ATLAS-3 CRZSTA-lis2 94 11 9 21 23 4 is 4 23 21 21.is 324.7 -li82.0 -lis.2 3is.9 318.7 113.9
UJt,_S ]tUtI_][ 84 11 9 19 37 10 1153 20 26 4 41.5 347.5 -139.5 -22.9 36.6 318.is 31 1 45 151.8
A_AS-3 CI_TSTA-1£2 94 11 9 22 17 49 is 5 18 is 10.1 152.3 -li82.0 -16.2 -0.1 139.8 55.6
UJURS ILl_,ole 94 11 9 20 9 4is 1153 20 58 4is 4.9 121.0 -40.5 -22.9 -1.8 143.0 398 2 8 15.2
A_[,AS-3 CRZSTJt-162 94 11 9 22 53 14 6 5 53 31 22.3 301.3 -162.0 -lis.2 37.5 295.1 113.2
UJ_i_ lULT,OX 94 11 9 21 13 27 11';3 22 2 24 41.7 323.4 -139.is -22.9 3is.8 294.4 103 I 39 151.7
AT_S-3 CRTSTA-lis2 94 11 9 23 47 59 iS 4 48 1is 9.4 129.0 -162.0 -lis.2 -0.8 11is.4 5is.0
U,sJi5 H.ILLOZ 94 11 9 21 4is 5 1153 22 35 5 4.5 96.8 -40.3 -22.9 -2.2 118.8 299 2 1 14.8
ATZ.kS-3 CP,ZST&-lis2 94 11 10 0 23 24 is 7 23 41 23.0 2"/7.8 -li82.0 -lis.2 38.2 271.5 112.5
UJU_3 HkI,0 j' 94 11 9 22 49 45 1153 23 38 43 41.9 299.3 -139.8 -22._) 37,0 270.2 177 1 33 151.5
,t,TI,kS-3 CRZSTA-lis2 94 11 10 1 18 9 is 8 18 26 8.7 105.6 -li82.0 -lis.2 -1.is 93.1 5is.4
UJU_5 ]RkLOE 94 11 9 23 22 25 1154 0 11 25 4.2 72.7 -40.2 -22.9 -2.is 94.is 201 1 55 14.4
•_TLAS-3 CRZST&-lis2 94 11 10 1 53 33 is 8 53 50 23.'/ 254.4 -li82.0 -lis.2 38.9 247.9 111.8
UAP_ ]BA/,OE 94 11 10 0 26 2 1154 i 15 3 42.1 2?5.2 -139.9 -22.9 37.2 24is.0 250 1 27 151.2
ATLkS-3 CRTSTA-I62 94 11 10 2 48 19 is 9 48 36 7.9 82.2 -li82.0 -16.2 -2.3 !is9.7 5is.8
UARS }Uk_OE 94 11 10 0 58 44 1154 1 4? 45 3.8 48.5 -40.0 -22.9 -3.0 70.4 105 1 49 14.0
&TLAS-3 CRZS_A-162 94 11 10 3 23 58 is 10 24 15 23.is 231.5 -162.0 -lis.2 38.8 225.1 111.is
UJt._5 IUt,LOE 94 11 10 2 2 20 1154 2 51 12 42.3 251.1 -140.1 -22.9 37.4 221.8 321 1 21 151.0
ATLAS-3 CR2STA-lis2 94 11 10 4 18 28 6 11 18 45 7.2 58.8 -li82.0 -16.2 -3.0 4(;.3 57.2
UARS P.kLOE 94 11 10 2 35 3 1154 3 23 54 3.S 24.3 -39.9 -22.9 -3.3 4is.2 41 I 43 13.6
JtYI,J_-3 CI_STA-162 94 11 10 4 54 8 G 11 54 25 24.3 208.0 -li82.0 -lis.2 39.4 201.5 110.9
UJt,_3 I_LOE 94 11 10 3 38 37 1154 4 27 32 42.5 22?.0 -140.3 -22.9 37.is 197.7 390 1 15 150.8
&T;,A5-3 CRZSTA-lis2 94 11 10 5 48 23 45 12 48 40 5.is 35.0 -li82.0 -16.2 -4.6 22.5 57.8
UARS EkLOK 94 11 10 4 11 22 1154 5 0 14 3.1 0.1 -39.7 -22.9 -3.7 22.0 10is 1 37 13.3
ATZ,AS-3 CR_STA-lis2 94 11 10 6 24 18 6 13 24 35 25.0 184.is -162.0 -lis.2 40.1 177.9 110.2
U,1t.I_S IL_LOE 94 11 10 5 14 55 1154 is 3 52 42.7 202.9 -140.4 -22.9 37.8 173.5 459 1 9 150.is
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Appendix 4. Continued.
tJ._e into sub v£ewJ.ng obe*r_d lu.ma sol_
_t I_,mmlon sate 22£t.e _gle _ J.nt. d.i.s t t _,,.,,, s*nit_.
sat. inst._ument ir_ mo da hz an Ic da It= mn sc 1_t ion beta alpha tat Ion k_ I_ _n angl.
AI"IJU_-3 C1_I5TA-162 94 11 10 ./ 18 33 4 14 18 50 4.9 12.6 -162.0 -16.2 -5.3 359.1 58.3
UAXS R,!,LOK 94 11 10 5 47 41 1154 6 36 33 2.8 335.9 -35.5 -22.9 -4.1 357.8 194 1 30 12.9
AI"I.AS-3 CRZSTA-162 94 11 10 7 54 28 6 14 54 45 25.7 161.1 -162.0 -16.2 40.8 154.2 109.4
UA.qS JLJt/.OK 54 11 10 6 51 12 1154 ./ 40 11 42.9 1"/8.8 -140.6 -22.5 38.0 145.3 526 1 3 180.3
ATI, AS-3 CRISTA-162 94 11 10 8 48 43 6 15 49 0 4.2 348.2 -162.0 -16.2 -6.0 335."/ 58.8
UJU_S RA/.OE 94 11 10 "/ 24 0 1154 8 12 53 2.4 311.7 -38.4 -22.9 -4.5 333.6 289 1 24 12.5
AIT.AS-3 CRlSTA-162 94 11 10 9 24 38 6 16 24 55 26.3 13./.6 -162.0 -16.2 41.4 130.5 108.8
OARS _,OE 94 11 10 8 2./ 29 1154 9 16 20 43.1 154.? -140../ -22.9 38.2 125.1 593 0 S? 150.1
A_J,S-3 CP.I"STA-1G2 94 11 10 10 18 53 6 1./ 19 10 3.5 324.8 -152.0 -15.2 -5.7 312.3 $9.3
UA!R3 )ULT,OE 94 11 10 9 0 19 1154 9 49 13 2.1 28"/.5 -39.2 -22.9 -4.9 309.4 385 1 18 12.1
&TI.kS-3 CRISTA-162 94 11 10 10 54 48 6 17 55 5 27.0 114.1 -162.0 -16.2 42.1 106.9 108.0
UAJ_ RkL08 94 11 10 10 3 47 1154 10 52 40 43.3 130.6 -140.9 -22.9 38.4 100.9 658 0 51 149.9
A'I'LAS-3 CRISTA-162 94 11 10 11 49 3 6 18 49 20 2.? 301.5 -162.0 -16.2 -?.4 288.9 59.8
UJLP,5 RA/,OE 94 11 10 10 36 39 1154 11 25 32 1../ 263.3 -39.1 -22.9 -5.3 285.2 481 I 12 11.8
ATI.kS-3 CRZSTA-162 94 11 10 12 24 5./ 6 19 25 14 2./.7 90.6 -162.0 -16.2 42../ 83.3 10./.3
UJt.RS HXI,OE 94 11 10 11 40 4 1154 12 25 0 43.5 106.5 -141.0 -22.9 38.6 76../ "/21 0 44 149."/
ATI_S-3 CRZSTA-162 94 11 10 13 19 12 6 20 15 29 2.0 2"/8.1 -162.0 -16.2 -8.1 265.6 60.3
U,_S HJU,OE 94 11 10 12 12 58 1154 13 1 52 1.4 239.2 -38.9 -22.9 -5.6 261.0 5"/"/ 1 6 11.4
ATIJ_-3 CRZSTA-152 94 11 10 13 55 ? 6 20 55 24 28.4 67.1 -162.0 -16.2 43.4 59.6 106../
UJ_P.S ]1_.I,O_ 94 11 10 13 16 21 1154 14 5 19 43../ 82.4 -141.2 -22.9 38.7 52.5 ./84 0 38 149.5
A'_J_-3 CRISTA-162 94 11 10 14 49 22 6 21 49 39 1.3 254.7 -162.0 -16.2 -8.9 242.2 60.8
OARS 1_r, oE 94 11 10 13 49 1"/ 1154 14 38 12 1.0 215.0 -38.? -22.9 -6.0 236.8 673 1 0 11.0
A_kS-3 CRZST&-162 94 11 10 16 19 1./ 6 23 19 34 -0.3 230.9 -162.0 -16.2 -10.4 218.3 61.5
UARS I_[,OE 94 11 10 15 25 36 1154 16 14 31 0../ 190.8 -38.6 -22.9 -6.4 212.6 ./67 0 53 10.6
ATZ.AS-3 CRZSTA-162 94 11 10 16 58 28 6 23 58 45 20.2 27.3 -162.0 -16.2 35.5 21.5 110.5
UJ_RS _1,_.I,06 94 11 10 14 52 38 1154 15 41 39 43.9 58.3 -141.4 -22.9 38.9 28.4 715 2 5 149.3
_T.T,).S-3 CRZST_-162 94 11 10 1./ 49 2./ ./ 0 49 44 -1.0 20"/.5 -152.0 -16.2 -11.1 194.9 62.1
UAI_S ]_U, OE 94 11 10 1"/ I 55 1154 1"/ 50 51 0.4 166.6 -38.4 -22.9 -6.8 188.4 859 0 47 10.3
ATZ._S-3 CRZSTA-162 94 11 10 18 28 38 "/ 1 28 55 20.9 3.9 -152.0 -16.2 36.2 358.0 109.8
UAP,S IUU, OK 94 11 10 16 28 56 1154 1"/ 1"/ 48 44.1 34.2 -141.5 -22.9 39.1 4.2 635 I 59 149.1
ATI.AS-3 CRXSTA-162 94 11 10 19 19 37 ./ 2 19 54 -1../ 184.2 -162.0 -16.2 -11.8 1./1.5 62.6
UARS IUt_OE 94 11 10 18 38 14 1154 19 2"/ 11 0.0 142.4 -38.2 -22.9 -"/.2 164.2 951 0 41 9.9
A_,AS-3 CRISTA-162 94 11 10 15 58 47 ./ 2 59 4 21.6 340.5 -162.0 -16.2 36.5 334.4 105.1
U,_-_5 HJU,OE 94 11 10 18 5 13 1154 18 54 8 44.3 10.2 -141.7 -22.9 39.3 340.0 55"/ I 53 148.9
A_',.J_-3 CRZSTA-162 94 11 10 21 29 12 "/ 4 29 29 21.5 31"/.6 -162.0 -16.2 36.8 311.6 108.9
U_S 1-1XI,OE 94 11 10 19 41 30 1154 20 30 28 44.5 346.1 -141.9 -22.9 39.5 315.8 4"/8 1 4"/ 148."/
ATI, J_S-3 CR_$TA-162 94 11 10 22 59 22 "/ S 59 39 22.2 294.1 -152.0 -16.2 3"/.5 288.0 108.2
UARS I_OE 94 11 10 21 1"/ 47 1154 22 6 4"/ 44.7 322.0 -142.1 -22.9 39.6 291.6 398 1 41 148.5
ATLAS-3 CRZSTA-162 94 11 11 0 29 32 7 7 29 49 22.9 2./0../ -162.0 -16.2 38.1 264.4 107.5
U,_RS H_I, OE 94 11 10 22 54 4 1154 23 42 56 44.9 297.9 -142.2 -22.5 39.8 267.4 322 1 35 148.3
ATI._S-3 CRZSTA-162 94 11 11 1 23 32 7 8 23 49 6.2 9./.0 -162.0 -16.2 -4.0 84.5 62.0
UXRS I_,OE 94 11 10 23 2./ 10 1155 0 16 10 -1.0 69.8 -3./.7 -22.9 -8.3 91.6 921 I 56 8.8
_TI.AS-3 CI:,I5TA-162 94 11 11 1 59 42 "/ 8 59 59 23.6 247.2 -162.0 -16.2 38.8 240.8 106.8
UAX5 ;_4.T_OE 94 11 11 0 30 21 1155 1 19 16 45.0 2./3.8 -142.4 -22.9 40.0 243.3 248 1 29 148.1
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Appendix 4. Continued.
t_Ju _to s_ v£ewing obeet_ed _Lsm solar
_t _aalon matelllte anqle point diat t_ _enith
aat. _m_nt yr _ da b_: Rn sc da _ mn sc 1at Ion k_ta alpha _at _ )am !_ mn Lngle
AT_JU;-3 CRI6TA--1LG2 94 11 11 2 53 42 ? 9 53 59 5.5 73.6 --162o0 --14.2 --4.7 6]L.1 62.5
UAJ_ HAZ.O][ 94 11 11 1 3 29 1155 1 52 30 -1.3 45.4 -37.$ -22.9 -8.6 67.4 823 1 50 8.4
AT'ZJ_-3 CP,ZSTA-182 94 11 11 3 29 52 7 10 30 9 24.3 223.8 -182.0 -14.2 39.5 217.2 106.2
UAX5 HJ_bO][ 94 11 11 2 6 38 1155 2 55 36 45.2 249.? -142.6 -22.9 40.2 219.1 177 1 23 147.9
AT"-_AS-3 CP_STA-I62 94 11 11 4 23 52 ? 11 24 9 4.8 50.2 -162.0 -16.2 -5.4 37.? 63.0
UP.RS HALOE 94 11 11 2 39 48 1155 3 28 49 -1.4 21.4 -37.4 -22.9 -9.0 43.2 "/25 I 44 8.1
ATZJLS-3 C1qZSTA-162 94 11 11 S 0 2 ? 12 0 19 25.0 200.3 -162.0 -16.2 40.1 193.6 105.$
UA]_ HALOS 94 11 11 3 42 55 1155 4 31 56 45.4 225.6 -142.8 -22.9 40.3 194.9 112 1 17 147.?
AT"Z,AS-3 CRISTA-162 94 11 11 5 54 1 ? 12 54 18 4.1 26.9 -162.0 -16.2 -6.1 14.3 63.5
UAJRS I_Z,OZ 94 11 11 4 16 7 1155 5 4 58 -2.0 35?.2 -37.2 -22.9 -9.4 19.0 627 i 37 7.7
AT'LAS-3 CRZSTA-182 94 11 11 6 30 2? 7 13 30 44 24.9 177.4 -182.0 -16.2 40.0 170.8 105.3
UA_RS 14AZ,OZ 94 11 11 5 19 12 1155 6 8 5 4S.6 201.5 -142.9 -22.9 40.5 170.7 SO I 11 147.5
AT'IJ_-3 CRXSTA-IG2 94 11 11 ? 23 56 7 14 24 13 2.5 3.0 -162.0 -16.2 -?.7 3S0.5 64.2
UA!_ Z4AZ,O]_ 94 11 11 5 52 25 1155 6 41 18 -2.3 333.0 -3?.0 -22.9 -9.8 354.8 529 i 31 ?.4
ATe.AS-3 CRISTA-162 94 11 11 8 0 36 ? 15 0 53 25.6 154.0 -162.0 -16.2 40.7 167.1 104.6
UA!q_ HAZ,OK 94 11 11 6 55 29 1155 ? 44 24 45.8 177.4 -143.1 -22.9 40.? 146.5 49 1 5 147.3
ATI.AS-3 CR_EST'A-162 94 11 11 8 54 6 ? 15 54 23 1.8 339.6 -162.0 -16.2 -8.4 327.1 64.?
UAP.S HAZ_E 94 11 11 ? 28 44 1155 8 17 38 -2.6 308.8 -36.8 -22.9 -10.1 330.6 432 1 25 7.0
A_'Z,AS-3 C!B.TSTA-162 94 11 11 9 30 46 ? 16 31 3 26.3 130.5 -162.0 -18.2 41.4 123.5 103.9
UAI_S IU_OK 94 11 11 8 31 46 1155 9 20 44 45.9 153.3 -143.3 -22.9 40.8 122.4 Ill 0 59 147.2
A'_r._S-3 CRISTA-162 94 11 11 10 24 16 ? 17 24 33 1.0 316.3 -162.0 -16.2 -9.1 303.7 85.2
UARS _E 94 11 11 9 S 3 1155 9 53 S? -2.9 284.8 -36.6 -22.9 -10.5 306.4 33S 1 19 6.6
AT"LAS-3 CRZSTA-162 94 11 11 11 0 56 '7 18 I 13 26.9 107.0 -162.0 -16.2 42.0 99.8 103.3
UA!_S HAI_lr 94 11 11 10 8 3 1155 10 5? 4 46.1 129.2 -143.5 -22.9 41.0 98.2 179 0 52 147.0
ATI.AS-3 CRISTA-1G2 94 11 11 11 54 26 ? 18 54 43 0.3 292.9 -162.0 -16.2 -9.8 280.3 85.8
UARS HALOE 94 11 11 10 41 22 1155 11 30 1? -3.3 260.4 -36.5 -22.9 -10.9 282.2 238 1 13 6.3
AT"r-_s-3 CI3-ZST'A-162 94 11 11 12 31 6 ? 19 31 23 27.6 83.5 -162.0 -16.2 42.7 ?6.2 102.6
UAR$ 14AZ,OE 94 11 11 11 44 20 1155 12 33 13 46.3 105.1 -143.? -22.9 41.1 ?4.0 246 0 46 146.8
AT_',AS-3 CRZSTA-162 94 11 11 13 24 36 ? 20 24 53 -0.4 269.5 -162.0 -16.2 -10.5 256.9 66.3
Uk._S HAZ,OE 94 11 11 12 17 40 1155 13 6 3? -3.6 226.2 -36.3 -22.9 -11.2 2S8.0 143 1 6 5.9
AT.T,AS-3 CRZSTA-162 94 11 11 14 I 16 ? 21 I 33 28.3 60.0 -162.0 -16.2 43.3 $2.5 101.9
UAR$ HAZ,OI_ 94 11 11 13 20 37 1155 14 9 33 46.4 81.0 -143.9 -22.9 41.3 49.8 313 0 40 146.6
ATI.AS-3 CI_ST'A-162 94 11 11 14 54 45 ? 21 55 2 -1.1 24(;.2 -162.0 -16.2 -11.2 233.5 86.9
UAR$ HALOle 94 11 11 13 *;3 59 1155 14 42 56 -3.9 212.0 -36.1 -22.9 -11.6 233.8 51 I 0 5.6
ATZ.A$-3 CRZSTA-1G2 94 11 11 15 31 26 7 22 31 43 29.0 36.5 -162.0 -16.2 43.9 28.8 101.3
UAR$ HAZ,OE 94 11 11 14 56 53 1155 15 45 52 46.6 56.9 -144.1 -22.9 41.4 25.7 378 0 34 146.5
ATLAS-3 CRZSTA-162 94 11 11 16 24 SS ? 23 25 12 -1.9 222.8 -162.0 -16.2 -11.9 210.1 67.4
UA_R5 HA3_OE 94 11 11 15 30 18 1155 16 19 16 -4.2 187.8 -35.9 -22.9 -11.9 209.6 56 0 54 5.3
ATLAS-3 CP,ZS_.'A-162 94 11 11 17 1 35 8 0 I 52 29.7 13.0 -162.0 -16.2 44.6 5.1 100.6
UARS HALOE 94 11 11 16 33 10 1155 17 22 1 46.8 32.8 -144.2 -22.9 41.6 1.5 442 0 28 146.3
ATIJ.S-3 CR_[STA-162 94 11 11 17 SS 5 8 0 55 22 -2.6 199.4 -162.0 -16.2 -12.6 186.? 68.0
UAR$ 11AZ,OE 96 11 11 17 6 26 1155 17 55 36 -4.6 163.6 -35.? -22.9 -12.3 185.4 145 0 48 4.9
ATe,AS-3 CRZSTA-1G2 94 11 11 18 32 0 8 1 32 17 29.6 350.1 -162.0 -16.2 46.5 342.3 100.4
UAR$ HA;JOE 94 11 11 18 9 2? 1155 18 58 21 46.9 8.? -144.4 -22.9 41.? 337.3 504 0 22 146.1
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Appendix 4. Concluded.
tim,* i_t.o 8_ v J.evL_ g ot,.,,-ervld Id.s8 noll_
_t _asion eatal1£te anglo point a4at _ Ion£th
mat. JJ_stzunt _ mo da _ mn nc da hz in sc tat Ion beta alpha 2at Ion ks hz nm angle
AY:*KS-3 CP.ZSTAo142 94 11 11 19 25 0 8 2 25 17 -4.2 175.6 -1G2.0 o14.2 o14.1 1412.8 68.8
UARS HALOE 94 11 11 18 42 55 1155 19 31 $6 -4.9 239.4 -35.5 -22.9 -12.? 161.2 235 0 42 4.(;
ATLAS-3 C1_STAoIG2 94 11 11 20 2 10 8 3 2 27 30.2 321=.G o1(;2.0 -1G.2 45.1 318.5 99.?
UARS HALOE 84 11 11 19 45 44 1155 20 34 41 47.1 344.(; -144.6 -22.8 41.9 313.1 563 0 16 14(;.0
ATLAS-3 CRISTA-I62 94 11 11 20 55 10 8 3 SS 27 -4.9 152.2 -162.0 -16.2 -14.8 139.3 (;9.4
UARS HALO][ 94 11 11 20 19 13 1155 21 8 5 -';.2 115.2 -35.3 -22.9 -13.0 137.0 323 0 35 4.3
ATLAS-3 CIUSTA-162 94 11 11 21 32 20 8 4 32 37 30.9 303.1 -162.0 -1(;.2 45.7 294.8 99.1
UAHS HA_LOE 94 11 11 21 22 0 1155 22 11 0 4?.2 320.5 -144.8 -22.9 42.0 289.0 (;22 0 10 245.8
ATI,AS-3 CItTSTA-162 94 11 11 22 25 20 8 5 25 37 -S. _: 128.8 -1(;2.0 -1(;.2 -15.5 115.9 ?0.0
UARS HAI_K 94 11 11 21 SS 32 1155 22 44 24 -5.5 81.0 -3';.1 -22.9 -13.4 112.8 412 0 28 4.0
ATLAS-3 CRZSTA-I_:2 94 11 11 23 2 30 8 6 2 4? 31.(; 2?9.5 -162.0 -16.2 4(;.4 271.0 98.5
UA.'tS HALOK 94 11 11 22 58 17 1155 23 47 10 47.4 2,_)(;.5 -145.0 -22.9 42.2 264.8 6?9 0 4 145.7
ATLAS-3 C1:tlSTA-162 94 11 11 23 55 30 8 6 55 47 -(;.4 105.5 -162.0 -16.2 -1(;.2 92.5 70.6
UA._S I.iA.L08 94 11 11 23 31 50 1156 0 20 44 -5.8 6(;.8 -34.9 -22.9 -13.? 88.(; 501 0 23 3.?
A'r/,AS-3 CRISTA-IG2 94 11 12 1 25 39 8 8 2'; 56 -7.1 82.1 -1(;2.0 -1G.2 -16.9 69.1 71.2
UAI_ HALOE 84 11 12 1 8 9 115G 1 57 4 -(;.1 42.(; -34.? -22.9 -14.1 G4.4 591 0 1"/ 3.4
ATLAS-3 CRZSTA-I(;2 94 11 12 2 5 50 8 9 (; "7 23.5 240.1 -162.0 -1(;.2 38.? 233.7 101.9
UARS HJLLOE 94 11 12 0 34 34 1156 I 23 29 47.5 272.4 -145.2 -22.9 42.3 240.6 "/07 1 31 145.5
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Appendix 5. Correlative measurementopportunitiesbetweenATLAS-3 (CRISTA-'180)and
UARS (HALOE).
t. a,.-- :Lnt.o s_ v£ew:i.ng obeez_mcl "_lo Jol_
(J_t "; salon mat,e l].£te _'_g le po,_.nt direr, lr.J.ae zen J.t,_
sat. :Lnst.Eu_s,_,nt yr mo da h_ zm sc d,i hx am sc ].at. lon )_eta alpha ;.at 1.on kR hx am ang;.e
AI"WL5-3 C_STA-180 94 11 4 17 49 51 1 0 50 8 2.4 60.3 -180.0 -18.4 16.1 51.0 149.3
UJL_S _OZ 94 11 4 14 24 55 1148 15 13 53 18.5 69.1 -134.4 -22.9 13.5 45.9 626 3 24 174.7
A_,AS-3 CP_ST&-180 94 11 4 19 19 56 1 2 20 13 4.0 36.4 -180.0 -15.4 17.7 27.0 148.7
UARS _LLOK 94 11 4 16 1 15 1148 16 50 12 16.9 45.0 -134.4 -22.9 13.8 21.7 713 3 18 174.?
A_LXS-3 CP,ISTA-180 94 11 4 20 50 16 1 3 50 33 4.? 13.0 -180.0 -16.4 18.4 3.6 148.3
UJ_RS HJU_OE 94 11 4 17 37 34 1148 18 26 32 19.2 20.8 -134.4 -22.9 14.2 357.5 ?98 3 12 174.6
&I_JLS-3CRZST&-180 94 11 4 22 20 36 1 S 20 53 S.S 349.6 -180.0 -16.4 19.1 340.1 147.8
UJ_S H_O8 54 11 4 19 13 54 1148 20 2 52 19.6 356.7 -134.4 -22.9 14.6 333.3 882 3 6 174.5
ATI.AS-3 CP-_STA-180 94 11 4 23 50 5? 1 6 51 14 5.2 326.2 -180.0 -16.4 19.8 316.6 147.2
UJLRS HJULOK 94 11 4 20 50 13 1148 21 39 11 20.0 332.6 -134.4 -22.5 14.9 309.1 965 3 0 174.4
A_._5-3 CRZSTA-180 94 11 5 17 58 2 2 0 58 19 4.5 51.1 -100.0 -16.4 18.5 41.6 143.6
UJkRS _ULLOZ 94 11 5 14 29 47 1149 15 18 48 23.8 47.0 -134.3 -22.9 18.9 42.9 147 3 28 171.7
&TI_S-3 CRISTA-180 94 11 5 19 28 22 2 2 28 39 5.4 27.? -180.0 -16.4 19.2 18.1 143.0
UARS HJ_OZ 94 11 5 16 6 6 1149 16 54 57 24.1 42.8 -134.3 -22.9 19.2 18.7 65 3 22 171.4
A_.AS-3 CP,ZSTA-180 94 11 5 20 58 42 2 3 58 59 6.3 4.2 -180.0 -16.4 19.9 354.7 142.5
U)_RS _ULOZ 94 11 5 17 42 25 1149 18 31 17 24.5 18.7 -134.4 -22.9 19.6 356.5 42 3 16 171.1
AliAS-3 CRZSTA-180 94 11 5 22 28 46 2 5 29 3 7.4 340.6 -180.0 -16.3 20.8 331.1 141.8
UAXS IL_LOE 94 11 5 19 18 45 1149 20 7 37 24.8 354.6 -134.4 -22.9 19.9 330.4 130 3 10 170.7
ATI._S-3 CRISTA-180 94 11 5 23 59 1 2 6 59 18 8.1 317.2 -180.0 -16.3 21.5 307.6 141.2
U_S UJ_O_ 94 11 5 20 55 4 1149 21 43 56 25.1 330.4 -134.4 -22.9 20.2 304.2 212 3 3 170.4
AI_J_S-3 CRZST&-180 94 11 6 1 29 16 2 8 29 33 8.8 293.8 -180.0 -16.3 22.2 284.2 140.6
U_S _,O_ 94 11 5 22 31 23 1149 23 20 16 25.5 306.3 -134.4 -22.9 20.6 282.0 295 2 57 170.0
AI_._S-3 CRISTA-180 94 11 6 2 59 31 2 9 59 48 9.5 270.4 -180.0 -26.3 23.0 260.7 139.9
UJ_S HJ_O8 94 11 6 0 ? 42 1150 0 56 36 25.8 282.2 -134.4 -22.9 20.9 257.8 379 2 51 169.7
_T1_$-3 CRZSTA-180 94 11 6 4 29 46 2 11 30 3 10.3 247.0 -180.0 -16.3 23.6 237.2 139.3
UJ_RS _JU_OE 94 11 6 1 44 1 1150 2 32 55 26.1 258.0 -134.5 -22.9 21.3 233.6 462 2 45 169.3
ATe-3 CRZSTA-180 94 11 6 6 0 1 2 13 0 18 11.0 223.6 -180.0 -16.3 24.3 213.8 138.6
U)_5 HJU,OE 94 11 6 3 20 20 1150 4 9 15 26.5 233.9 -134.5 -22.9 21.6 209.4 544 2 39 169.0
ATI_S-3 CRZSTA-180 94 11 6 ? 30 16 2 14 30 33 11.? 200.2 -180.0 -16.3 25.0 190.3 138.0
U)_5 I-ULLOZ 94 11 6 4 56 40 1150 5 45 35 26.8 209.8 -134.5 -22.9 21.9 185.2 625 2 33 160.6
ATt,,_5-3 CRZSTA-180 94 11 6 9 0 32 2 16 0 49 12.4 176.8 -180.0 -16.3 25.7 166.8 137.3
U_S HJ_OE 94 11 6 6 32 59 1150 7 21 54 27.1 185.6 -134.5 -22.9 22.3 161.0 706 2 27 168.3
ATI,AS-3 CRISTA-180 94 11 6 10 30 47 2 17 31 4 13.1 153.4 -180.0 -16.3 26.4 143.3 136.6
UA_S _J_LO8 94 11 6 8 9 18 1150 8 58 14 27.4 161.5 -134.6 -22.9 22.6 136.8 785 2 21 167.9
ATI*kS-3 CRISTA-180 94 11 6 12 0 4? 2 19 1 4 14.7 129.4 -180.0 -16.3 27.9 119.1 135.4
UJ_S HJU,O8 94 11 6 9 45 37 1150 10 34 34 27.8 137.4 -134.6 -22.9 22.9 112.6 861 2 15 167.6
ATI_5-3 CRZSTA-180 94 11 6 13 31 2 2 20 31 19 15.4 106.0 -180.0 -16.3 28.6 95.6 134.7
U)._S HALOE 94 11 4 11 21 56 1150 12 10 53 28.1 113.2 -134.7 -22.9 23.2 88.4 937 2 9 167.2
A_,AS-3 CRZSTA-180 94 11 6 19 35 18 3 2 35 35 7.5 18.9 -180.0 -16.3 21.0 9.4 137.0
UJ_RS _JU_OE 94 11 6 16 10 53 1150 16 59 52 29.0 40.9 -134.8 -22.9 24.2 15.8 ?43 3 24 246.2
A/_._S-3 CRZST&-180 94 11 6 21 5 34 3 4 5 51 8.2 355.5 -180.0 -16.3 21.7 346.0 136.4
UJ_S _JU,OZ 94 11 6 17 47 12 1150 18 36 12 29.3 16.7 -134.8 -22.9 24.5 351.6 654 3 18 165.8
ATLAS-3 CRISTA-180 94 11 6 22 35 49 3 5 36 6 8.9 332.1 -180.0 -16.3 22.4 322.5 135.8
UA_S PJ_O_ 94 11 6 19 23 30 1150 20 12 21 29.7 352.6 -134.9 -22.9 24.8 327.4 566 3 12 165.5
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Appendix 5. Continued.
t_ into 8_J0 viov_g o_er_d _a8 _1_
_t _ssion satellite _gle _t _st t_ senit_
sat. instx_nt _ Do da hz mn 8c _ b_ _ sc 1at Ion btta all_a lat 1on km 1_ nm angle
.............................
ATLAS-3 CRISTA-180 54 11 ? 0 6 4 3 ? 6 21 9.7 308.7 -180.0 -16.3 23.1 299.0 135.2
UARS HALOE 94 11 6 20 59 49 1150 21 48 41 30.0 328.5 -135.0 -22.9 25.1 303.2 4?9 3 6 165.1
ATLAS-3 CRISTA-180 94 11 7 1 36 19 3 8 36 36 10.4 285.3 -180.0 -16.3 23.8 2?5.6 134.5
UAXS HALOE 94 11 6 22 36 8 1150 23 25 1 30.3 304.4 -135.0 -22.9 25.5 279.0 392 3 0 164.8
ATLAS-3 CRISTA-180 94 11 7 2 32 53 3 9 33 10 26.9 117.1 -180,0 -16.3 13.7 106.9 47.5
UARS HALOE 94 I1 6 23 7 4? 1150 23 56 39 20.5 80.0 -45.0 -22.9 15.2 103.5 409 3 25 31.2
ATLAS-3 CRISTA-180 94 11 ? 3 6 34 3 10 6 51 11.1 261.9 -180.0 -16.3 24.5 252.1 133.8
UARS HALOK 94 11 ? 0 12 27 1151 1 1 20 30.6 280.2 -135.1 -22.9 25.8 254.8 308 2 84 164.4
ATLAS-3 CRISTA-180 94 11 7 4 3 8 3 11 3 25 26.2 93.6 -180.0 -16.3 12.9 83.5 47.3
UARS HALO8 94 11 7 0 44 7 1151 1 32 59 20.1 55.9 -44.9 -22.9 14.8 79.3 501 3 19 30.8
ATLAS-3 CRISTA-180 94 11 7 4 36 49 3 11 37 6 21.8 238.5 -180.0 -16.3 25.2 228.6 133.1
UARS HALOE 94 11 ? 1 48 46 1151 2 37 40 30.9 256.1 -135.1 -22.9 26.1 230.6 224 2 48 164.1
ATLAS-3 CRISTA-180 94 11 7 5 33 8 3 12 33 25 24.7 69.5 -180.0 -16.3 11.4 59.6 46.8
UARS HALOE 94 11 7 2 20 26 1151 3 9 18 19.7 31.7 -44.9 -22.9 14.4 55.1 593 3 12 30.4
ATLAS-3 CRISTA-180 94 11 7 6 ? 4 3 13 7 21 12.6 215.1 -180.0 -16.3 25.9 205.1 132.5
UARS HALOE 94 11 7 3 25 4 1151 4 14 0 31.2 232.0 -135.2 -22.9 26.4 206.4 140 2 41 163.7
ATLAS-3 CRISTA-180 94 11 7 7 3 23 3 14 3 40 24.0 46.0 -180.0 -16.3 10.7 36.2 46.6
UARS HALOE 94 11 T 3 56 46 1151 4 45 38 19.4 7.6 -44.8 -22.9 14.0 30.9 687 3 6 30.2
ATLAS-3 CRISTA-180 94 11 7 7 37 19 3 14 37 36 13.3 191.7 -180.0 -16.3 26.5 181.6 131.8
UARS HALOE 94 11 7 5 1 23 1151 5 50 19 31.5 207.9 -135.3 -22.9 26.7 182.2 60 2 35 163.4
ATLAS-3 CRZSTA-180 94 11 7 8 33 38 3 15 33 55 23.3 22.5 -180.0 -16.3 9.9 22.8 46.5
UARS HALOE 94 11 ? 5 33 5 1151 6 21 58 19.0 343.5 -44.7 -22.9 13.6 6.7 780 3 0 29.7
ATLAS-3 CRISTA-180 94 11 7 9 7 34 3 16 7 52 14.0 168.3 -180.0 -16.3 27.2 158.1 131.1
UARS HALOE 94 11 7 6 37 42 1151 7 26 39 31.8 283.7 -135.3 -22.9 27.0 158.0 32 2 29 163.0
ATLAS-3 CRZSTA-180 94 11 ? 10 3 $3 3 17 4 10 22.6 359.0 -180.0 -16.3 9.2 349.4 46.4
UARS HALO8 94 11 7 7 9 25 1151 7 58 18 18.6 319.3 -44.7 -22.9 13.2 342.5 875 2 54 29.4
ATLAS-3 CRISTA-180 94 11 7 10 37 50 3 17 38 7 14.7 144.8 -180.0 -16.3 27.9 134.6 130.4
UARS HALOE 94 11 ? 8 14 1 1151 9 2 59 32.1 159.6 -138.4 -22.9 2?.3 133.8 105 2 23 162.?
ATLAS-3 CRISTA-180 94 11 ? 11 34 8 3 18 34 25 21.9 335.5 -180.0 -16.3 8.5 326.0 46.4
UAR3 HALOE 94 11 7 8 45 45 1151 9 34 3? 18.3 295.2 -44.6 -22.9 12.8 318.3 969 2 48 29.0
ATLAS-3 CRISTA-180 94 11 7 12 8 5 3 19 8 22 15.4 121.4 -180.0 -16.3 28.6 111.0 129.7
UARS HALOE 94 11 7 9 50 19 1151 i0 39 18 32.4 135.5 -135.5 -22.9 27.6 109.6 183 2 17 162.4
ATLAS-3 CRZSTA-180 94 11 7 13 38 20 3 20 38 37 16.1 98.0 -180.0 -16.3 29.3 87.5 129.0
UARS HALOE 94 I1 7 11 26 38 1151 12 15 38 32.6 111.4 -135.5 -22,9 27.9 85.4 261 2 11 162.0
ATLAS-3 CRISTA-180 94 11 7 15 8 35 3 22 8 52 16.9 74.6 -180.0 -16.3 30.0 64.0 128.2
UARS HALOE 94 11 7 13 2 56 1151 13 51 47 32.9 87.3 -135.6 -22.9 28.1 61.2 337 2 5 161.7
ATLAS-3 CRISTA-180 94 Ii ? 16 38 50 3 23 39 7 17.6 51.1 -180.0 -16.3 30.6 40.4 127.5
UARS HALOE 94 11 7 14 39 15 1151 15 28 7 33.2 63.1 -135.7 -22.9 28.4 37.0 411 1 59 161.4
ATLAS-3 CRISTA-180 94 11 7 18 9 5 4 1 9 22 18.3 27.7 -180.0 -16.3 31.3 16.9 126.8
UARS HALO8 94 11 7 16 15 33 1151 17 4 27 33.5 39.0 -135.8 -22.9 28.7 12.8 485 i 53 161.0
ATLAS-3 CRISTA-180 94 11 7 19 39 20 4 2 39 37 19.0 4.3 -180.0 -16.3 32.0 353.3 126.0
UARS HALOE 94 11 ? 17 51 52 1151 18 40 46 33.8 14.9 -135.9 -22.9 29.0 348.6 558 1 47 160.7
ATLAS-3 CRISTA-180 94 11 7 21 9 35 4 4 9 52 19.7 340.8 -180.0 -16.3 32.6 329.7 125.3
UARS HALOE 94 11 7 19 28 10 1151 20 17 6 34.1 350.8 -136.0 -22.9 29.3 324.4 629 1 41 160.4
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Appendix5. Continued.
+.Lie into u_ vievJ.ng obeerv_d J_.sB aolaz
_;llt. minion nt.81 lit, o Jingle I_ J._t cLi.mt. tJ.l_ H nit.h
mat. inatt_nt _ _ da _ Nm oc da hz _ 8c tat ion beta all_a tat Ion kn _ _ a_gle
A'I'I.AS-3 CRZSTJ_-180 94 11 ? 22 39 51 4 S 40 8 20.4 317.4 -180.0 .16.3 33.3 306.1 124.4
UJU_S IHU_K 94 11 ? 21 4 29 1151 21 53 25 34.3 324.7 -136.0 -22.9 29.6 300.2 699 1 35 160.1
ATI.A5-3 CILTSTA-180 94 11 8 0 10 4 4 ? 10 2L 21.5 293.? -180.0 -16.3 34.3 292.2 123.6
UXP,S ]HiJL_OI[ 94 11 ? 22 40 4"/ 1151 23 29 45 34.6 302.6 -136.1 -22.9 25.8 276.0 ?65 1 29 159.7
A'I'LJU;-3 CItTSTA-180 94 11 8 1 40 18 4 8 40 35 22.2 2?0.2 -180.0 -16.3 34.9 258.4; 122.8
UAXS irA.?.,OK 94 11 8 0 17 6 1152 1 6 5 34.9 278.4 -136.2 -22.9 30.1 251.8 832 1 23 159.4
AT'_,AS-3 C1_5TA-180 94 11 8 2 39 36 4 9 39 53 24.2 107.5 -180.0 -16.3 10.9 97.? 49.3
UJLR5 ltAXoO9 94 11 ? 23 12 41 1152 0 I 34 15.0 77.8 -43.8 -22.9 9.3 100.5 356 3 26 25.?
AT;_.S-3 CRZSTA-180 54 11 8 4 9 50 4 11 10 ? 23.8 94.1 -180.0 -14;.3 10.2 ?4.3 49.3
UJ_5 ]I_,OK 94 11 8 0 49 1 1152 1 3? 54 14.6 $3.6 -43.8 -22.9 8.9 ?6.3 283 3 20 25.3
ATLAS-3 CRXSTA-180 94 11 8 4 44 1 4 11 44 18 12.9 230.3 -180.0 -14;.3 26.2 220.3 12"/.2
UA!D.S ltA.I,09 94 11 8 1 $3 24 1152 2 42 25 35.2 254.3 -136.3 -22.9 30.4 227.6 855 2 50 159.1
A'I"%.A3-3 CRXST&-180 94 11 8 5 40 4 4 12 40 21 22.9 50.5 -180.0 -16.3 9.S 50.9 49.3
UA.RS }IJU_I[ 94 11 8 2 25 21 1152 3 14 14 14.2 29.5 -43.? -22.9 8.5 52.1 171 3 14 25.0
AT;oAS-3 C)I_STA-180 94 11 8 6 14 14 4 13 14 31 13.? 206.9 -180.0 -16.3 26.9 194;.8 126.5
U_!B,5 1_L09 94 11 8 3 29 42 1152 4 18 34 35.4 230.2 -136.4 -22.9 30.6 203.4 7?1 2 44 158.8
ATLJ_S-3 CI_XSTA-180 94 11 8 ? 10 17 4 14 10 34 22.1 37.1 -180.0 -16.3 8.7 27.5 49.3
UAXS }IXI.OI[ 94 11 8 4 I 40 1152 4 50 33 13.9 5.3 -43.6 -22.9 8.1 27.9 85 3 8 24.6
ATLAS-3 CRXS'%'A-180 94 11 8 ? 44 28 4 14 44 45 14.4 183.5 -180.0 -16.3 27.6 173.3 125.9
UAR5 I'ULT_9 94 11 8 S 6 0 1152 5 54 54 35.? 206.1 -136.5 -22.9 30.9 179.2 686 2 38 158.5
AT%,AS-3 CRXSTA-180 94 11 8 8 40 16 4 15 40 33 20.6 13.1 -180.0 -16.3 ?.2 3.6 49.2
U,t,_S }IJ_T._9 94 11 8 S 38 0 1152 6 26 53 13.5 341.2 -43.5 -22.9 7.? 3.? 56 3 2 24.2
ATLA.S-3 CRZSTA-180 94 11 8 9 14 42 4 16 14 $9 15.1 160.1 -180.0 -15.3 28.3 149.8 125.2
UA_S HJU,@E 94 11 8 4; 42 19 1152 ? 31 13 36.0 182.0 -136.6 -22.9 31.2 155.0 603 2 32 158.2
A_,AS-3 C1_5TA-180 94 11 8 10 10 29 4 17 10 44; 19.9 349.? -180.0 -14;.3 4;.5 340.2 49.3
UXRS P-J_9 94 11 8 ? 14 19 1152 8 3 13 13.1 317.0 -43.4 -22.9 7.3 339.5 122 2 56 23.8
ATIJLS-3 CRTSTA-180 94 11 8 10 44 55 4 1"1 45 12 15.8 136.? -180.0 -16.3 28.9 125.2 124.5
UARS ITJ_.Ol_ 94 11 8 8 18 3"/ 1152 9 ? 33 36.2 15"/.9 -136.? -22.9 31.4 130.8 522 2 26 157.9
A'2Z,AS-3 CRXS'l"A-180 94 11 8 11 40 43 4 18 41 0 19.2 324.2 -180.0 -16.3 S.? 316.9 49.4
UARS H,_%,O1_ 94 11 8 8 S0 39 1152 9 39 33 12.8 292.8 -43.3 -22.9 6.9 315.3 213 2 50 23.5
A'21._S-3 CRISTA-180 94 11 8 12 15 9 4 19 15 26 16.5 113.3 -180.0 -16.3 29.6 102.7 123.8
UA.I_ ILk._Ol_ 94 11 8 9 54 $5 1152 10 43 53 36.5 133.8 -136.8 -22.9 31.7 106.G 441 2 20 157.6
ATI.AS-3 CRXSTA-180 94 11 8 13 10 56 4 20 11 13 18.5 302.8 -180.0 -16.3 5.0 293.5 49.5
U_I_S _E 94 11 8 10 26 59 1152 11 15 52 12.4 268.? -43.1 -22.9 4;.S 291.1 308 2 43 23.1
A'I"T.,A_-3 CRZST&-180 94 11 8 13 45 22 4 20 45 39 17.2 89.8 -180.0 -16.3 30.3 ?9.2 123.1
UAP,S P.X%,OI[ 94 11 8 11 31 13 1152 12 20 12 34.8 109../ -136.9 -22.9 31.9 82.4 362 2 14 157.3
A'1"1._S-3 CRZSTJ_-180 94 11 8 14 41 10 4 21 41 2./ 1"/.8 279.3 -180.0 -16.3 4.3 270.1 49.6
U,_,5 I{A.T,OK 94 11 8 12 3 18 1152 12 $2 12 12.1 244.5 -43.0 -22.9 6.1 266.9 405 2 37 22.?
ATI.kS-3 CRXSTA-180 94 11 8 15 15 36 4 22 15 53 18.0 66.4 -180.0 -16.3 31.0 $5.6 122.3
OARS l{kLOl_ 94 11 8 13 ? 31 11';2 13 56 32 37.0 85.5 -137.0 -22.9 32.2 58.2 284 2 8 157.0
AT;,J_-3 CRZST&-180 94 11 8 16 11 24 4 23 11 41 1"/.1 25';.9 -280.0 -16.3 3.5 246.? 49.8
U,_:.S HAl,OK 94 11 8 13 39 38 1152 14 28 32 11.? 220.4 -42.8 -22.9 5.? 242.? 501 2 31 22.3
AI"%_S-3 CRXSTA-180 94 11 8 16 45 50 4 23 46 ? 18.? 43.0 -180.0 -16.3 31.4; 32.1 121.6
U_R5 HA.T_OE 94 11 8 14 43 49 1152 15 32 41 37.3 61.4 -137.2 -22.9 32.4 34.1 209 2 2 156.?
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tla_e _to mub view_€_ ol_mer_ed mill mo la_"
€_t ]Li.msion mstellite 4Lngle l:_J_rLt cLimt tJ_ zeni_
oat. insl:zument yE ]no d& hz :m s¢ da h_ mn s¢ lat 1on beta alphm 1at 1on _ hz am _nqle
ATLAS-3 CRISTA-180 94 11 8 17 41 37 5 0 41 54 16.4 232.5 -180.0 -15.3 2.8 223.3 50.0
UJ_S HALOE 94 11 8 15 15 57 1152 16 • 51 11.3 196.2 -42.8 -22.9 5.3 218.5 599 2 25 22.0
ATLAS-3 CRISTA-180 94 11 8 18 16 3 5 1 16 20 19.4 19.5 -180.0 -16.3 22.3 8.5 120.9
UAR£ HALOE 94 11 8 16 20 8 1152 17 9 1 37.5 37.3 -137.3 -22.9 32.7 9.9 135 I 55 156.4
ATLAS-3 CRISTA-180 94 11 8 19 11 51 5 2 12 8 15.7 209.1 -180.0 -18.3 2.1 199.9 50.2
UARS HALOK 94 11 8 16 52 17 1152 17 41 11 11.0 172.0 -42.? -22.9 4.9 194.3 696 2 19 21.6
ATLAS-3 CRISTA-180 94 11 8 19 46 17 5 2 46 34 20.1 356.1 -180.0 -16.3 33.0 344.9 120.2
UARS HALOE 94 11 8 17 56 25 1152 18 45 21 37.8 13.2 -137.4 -22.9 32.9 345.7 70 1 49 156.1
ATLAS-3 CRISTA-180 94 11 8 20 42 4 5 3 42 21 14.9 185.7 -180.0 -16.3 1.4 176.5 50.4
UARS HALOE 94 11 8 18 28 36 1152 19 17 31 10.6 147.8 -42.6 -22.9 4.5 170.1 795 2 13 21.2
ATLAS-3 CRISTA-180 94 11 8 21 15 30 5 4 16 47 20.8 332.? -180.0 -15.3 33.6 321.3 119.5
UARS HALOE 94 11 8 19 32 44 1152 20 21 40 38.0 349.1 -137.5 -22.9 33.2 321.5 50 1 43 155.9
ATLAS-3 CRISTA-180 94 11 8 22 12 3 5 5 12 20 13.4 161.7 -180.0 -16.3 -0.2 152.? 50.6
UARS HALOE 94 11 8 20 4 56 1152 20 53 50 10.2 123.? -42.5 -22.9 4.1 145.9 891 2 7 20.8
ATLAS-3 CRISTA-180 94 11 8 22 46 44 5 5 47 1 21.5 309.2 -180.0 -15.3 34.3 297.7 118.?
UARS RALO5 94 11 8 21 9 2 1152 21 58 0 38.3 325.0 -137.6 -22.9 33.4 297.3 103 1 37 155.6
ATLAS-3 CRISTA-180 94 11 8 23 42 17 5 6 42 34 12.? 138.3 -180.0 -16.3 -0.9 129.3 50.9
UARS HJ_,O£ 94 11 8 21 41 15 1152 22 30 10 9.9 99.5 -42.3 -22.9 3.7 121.7 988 2 1 20.4
ATLAS-3 CRISTA-180 94 11 9 0 16 57 5 ? 17 14 22.2 285.7 -180.0 -16.3 34.9 274.1 118.0
UARS HALOE 94 11 8 22 45 20 1152 23 34 20 38.5 300.9 -137.7 -22.9 33.7 273.1 159 I 31 155.3
&TLAS-3 CRIST&-180 94 11 9 I 47 11 5 8 47 28 22.9 262.3 -180.0 -16.3 35.6 250.5 117.3
UARS HALOE 94 11 9 0 21 38 1153 I 10 29 38.8 276.8 -137.9 -22.9 33.9 248.9 235 i 25 155.0
ATLAS-3 CRISTA-180 94 11 9 3 17 25 5 10 17 42 23.6 238.8 m180.0 --16.3 36.2 226.9 116.5
UARS HAZ_E 94 11 9 1 57 55 1153 2 46 48 39.0 252.? -138.0 -22.9 34.1 224.7 304 1 19 154.8
ATLAS-3 CRISTA-180 94 11 9 4 47 38 5 11 47 55 24.3 215.3 m180.0 --16.3 36.9 203.2 115.8
UARS HALOE 94 11 9 3 34 13 1153 4 23 8 39.2 228.6 --138.1 "22.9 34.4 200.5 370 1 13 154.5
ATLAS--3 CRISTA--180 94 11 9 5 4G 27 5 12 46 44 20.5 51.5 -180.0 -16.3 7.1 42.1 52.6
UARS HALOZ 94 11 9 2 30 13 1153 3 19 9 8.8 27.0 -42.0 -22.9 2.5 49.1 933 3 15 19.3
ATLAS-3 CRISTA-180 94 11 9 6 17 52 5 13 18 9 25.0 191.9 -180.0 -16.3 37.5 179.6 115.1
UARS HALOE 94 11 9 5 10 31 1153 5 59 28 39.5 204.5 -138.2 -22.9 34.6 176.3 435 1 7 154.2
ATLAS-3 CRISTA-180 94 11 9 7 16 40 5 14 16 57 19.8 28.1 -180.0 -16.3 6.3 18.7 52.8
UARS HALOE 94 11 9 4 6 33 1153 4 55 29 8.4 2.8 -41.8 -22.9 2.2 24.9 838 3 10 18.9
ATLAS-3 CRISTA-180 94 11 9 7 48 5 5 14 48 22 25.7 168.4 -180.0 -16.3 38.1 155.9 114.3
UARS HALOE 94 11 9 6 46 49 1153 7 35 48 39.7 180.4 -138.4 -22.9 34.8 252.1 499 1 1 154.0
ATLAS-3 CRISTA-180 94 11 9 8 46 39 5 15 46 56 18.3 4.1 -180.0 -16.3 4.8 354.8 52.9
UARS HALOE 94 Ii 9 5 42 52 1153 6 31 48 8.1 338.6 -41.7 -22.9 1.7 0.7 741 3 3 18.6
ATLAS-3 CRISTA-180 94 12 9 9 18 19 5 16 18 36 26.4 144.9 -180.0 -16.3 38.7 132.2 113.6
UARS HALOE 94 11 9 8 23 6 1153 9 12 ? 39.9 156.3 -138.5 -22.9 35.1 127.9 561 0 55 153.7
ATLAS-3 CRISTA-180 94 11 9 10 16 53 5 17 17 10 17.6 340.7 -180.0 -16.3 4.0 331.4 53.1
UARS HALOE 94 11 9 ? 19 12 1153 8 8 8 7.7 314.5 -41.6 -22.9 1.3 336.5 644 2 57 18.2
ATLAS-3 CRISTA-180 94 11 9 10 48 33 5 17 48 50 27.1 121.4 -180.0 -16.3 39.4 108.5 112.9
UAR5 HALOE 94 11 9 9 59 24 1153 10 48 16 40.2 132.2 -138.6 -22.9 35.3 103.7 621 0 49 153.4
ATLAS-3 CRISTA-180 94 11 9 11 47 6 5 18 47 23 16.8 317.2 -180.0 -16.3 3.3 308.0 53.4
UAR5 HALOE 94 11 9 8 55 31 1153 9 44 28 7.3 290.3 -41.5 -22.9 0.9 312.3 547 2 51 17.8
46
Appendix 5. Continued.
tJ.Je int.o sub v_vJ,ng o_,,et_d _i, s8 _1_
=i.n ion nt.e 1 lit.I iut_g_ _J.nt d.J.st tJJ_ senit_
sat. inst.ru_ent yr Ro da hz _ml sc da _ _ sc fat Ion beta alpha ].at ].on k_a hz tun angle
A_[.3kS-3 CRZSTA-180 94 11 9 12 18 46 5 19 19 3 27.8 9"/.9 -180.0 -16.3 40.0 84.8 112.2
Ulr._5 ]L_,OE 94 11 9 11 35 42 1153 12 24 36 40.4 108.1 -138.8 -22.9 35.5 79.5 681 0 43 153.2
ATLAS-3 CRISTA-180 94 11 9 13 17 20 S 20 17 37 16.1 293.8 -180.0 -16.3 2.6 284.6 53.6
UARS ]Lk/_K 94 11 9 10 31 50 1153 11 20 48 ?.0 266.1 -41.3 -22.9 0.6 288.1 450 2 45 17.4
ATT,AS-3 CRZSTA-180 94 11 9 13 49 0 5 20 49 17 28.4 ?4.3 -180.0 -16.3 40.6 61.1 111.4
UXR5 HXLO5 94 11 9 13 12 0 1153 14 0 56 40.6 83.9 -138.9 -22.9 35.7 55.4 ?39 0 3? 152.9
ATIJU;-3 CRISTA-180 94 11 9 14 47 33 5 21 47 50 15.4 2?0.4 -180.0 -16.3 1.8 261.3 53.9
UARS IU_OE 94 11 9 12 8 10 1153 12 5? 7 6.6 241.9 -41.2 -22.9 0.2 263.9 353 2 39 17.0
ATT,AS-3 CRISTA-180 94 11 9 16 17 4? 5 23 18 4 14.7 247.0 -180.0 -15.3 1.1 237.9 54.2
UM_S HJLT.,OE 94 11 9 13 44 29 1153 14 33 27 6.3 217.8 -41.0 -22.9 -0.2 239.? 25? 2 33 16.7
ATLAS-3 CRISTA-180 94 11 9 16 52 58 5 23 53 15 18.6 35.6 -180.0 -16.3 31.• 24.? 116.4
UJLR5 ]ULT_E 94 11 9 14 48 17 1153 15 37 15 40.8 59.8 -139.1 -22.9 35.9 31.2 771 2 • 152.?
ATI.J_S-3 CRISTA-180 94 11 9 17 48 1 6 0 48 18 14.0 223.• -180.0 -16.3 0.4 214.5 54.5
UJLRS HJ_T,OK 94 11 9 15 20 48 1153 16 9 4? 5.9 193.6 -40.9 -22.9 -0.6 215.5 163 2 2? 16.3
ATIJ_S-3 CRIST&-180 94 11 9 18 23 12 6 i 23 29 19.3 12.2 -180.0 -16.3 32.2 1.1 115.7
U,_S I4Jt/_K 94 11 9 16 24 35 1153 17 13 35 41.1 35.? -139.2 -22.9 36.2 7.0 693 1 58 152.4
AT',,J_-3 CRIST&-180 94 11 9 19 18 14 6 2 18 31 13.3 200.2 -180.0 -16.3 -0.3 191.1 54.8
U,t,RS HJU,OE 94 11 9 16 5? 8 1153 17 46 6 5.6 269.4 -40.8 -22.9 -1.0 191.4 80 2 21 15.9
ATI.AS-3 CRZSTA-180 94 11 9 19 53 9 6 2 53 26 20.1 348.7 -180.0 -16.2 32.9 337.7 115.1
UARS HJLT_E 94 11 9 18 0 52 1153 18 49 44 41.3 11.6 -139.3 -22.9 36.4 342.8 608 1 52 152.2
ATI.AS-3 CRISTA-180 94 11 9 20 47 54 6 3 48 11 11.7 17£.2 -180.0 -16.2 -1.9 167.4 55.2
UJL_S P.Jt3,OE 94 11 9 18 33 27 1153 19 22 26 5.2 145.2 -40.6 -22.9 -1.4 16T.2 57 2 14 15.5
ATT._S-3 CRISTA-180 94 11 9 21 23 19 6 4 23 36 20.8 325.3 -180.0 -16.2 33.5 314.1 114.4
U_5 I_LLOE 94 11 9 19 37 10 1153 20 26 4 41.5 347.5 -139.5 -22.9 36.6 318.6 531 1 46 151.9
&TIJ_S-3 CRISTA-180 94 11 9 22 18 4 6 5 18 21 10.9 152.8 -180.0 -16.2 -2.6 144.0 55.5
UAR5 IU_OZ 94 11 9 20 9 46 1153 20 58 48 4.9 121.0 -40.5 -22.9 -1.8 143.0 147 2 8 15.2
AT_S-3 CRISTA-180 94 I1 9 22 53 29 6 5 53 46 21.5 301.8 -180.0 -16.2 34.2 290.5 113.?
U_P,S I_JU,OE 94 11 9 21 13 27 1153 22 2 24 41.7 323.4 -139.6 -22.9 36.8 294.4 455 1 40 151.7
ATI_S-3 CRISTA-180 94 11 9 23 48 14 6 6 48 31 10.2 129.5 -180.0 -16.2 -3.3 120.6 55.9
U.:_RS H.ALOE 94 11 9 21 46 5 1153 22 35 5 4.5 96.8 -40.3 -22.9 -2.2 118.8 245 2 2 14.8
ATLAS-3 CRZSTA-180 94 11 10 0 23 39 6 7 23 56 22.2 278.4 -180.0 -16.2 34.8 266.9 113.0
U,_U_S I4JU_E 94 11 9 22 49 45 1153 23 38 43 41.9 299.3 -139.8 -22.9 37.0 2?0.2 380 1 33 151.5
ATl, kS-3 CRISTA-180 94 11 10 1 18 24 6 8 18 41 9.5 106.1 -180.0 -16.2 -4.1 97.3 56.3
U,_S 14AI,OE 94 11 9 23 22 25 1154 0 11 25 4.2 72.7 -40.2 -22.9 -2.6 94.6 344 1 55 14.4
ATIJ_S-3 CRISTA-180 94 11 10 1 53 48 6 8 54 5 22.9 255.0 -180.0 -16.2 35.5 243.3 112.3
UAI_S HJU.,OK 94 11 10 0 26 2 1154 I 15 3 42.1 2?5.2 -139.9 -22.9 3?.2 24•.0 307 1 27 191.2
ATI,J_5-3 CI_TST&-180 94 11 10 2 48 34 6 9 48 51 8.8 82.7 -180.0 -16.2 -4.8 73.9 56.?
UJt,_S HJ_OK 94 11 10 0 58 44 1154 I 47 45 3.8 48.5 -40.0 -22.9 -3.0 70.4 442 1 49 14.0
ATIJ_-3 CRISTA-180 94 11 10 3 23 58 6 10 24 15 23.6 231.5 -180.0 -16.2 36.1 219.? 111.6
UJ_R5 HJU,OE 94 11 10 2 2 20 1154 2 51 12 42.3 251.1 -140.1 -22.9 37.4 221.8 235 1 21 151.0
ATLAS-3 CRISTA-180 94 11 10 4 18 43 6 11 19 0 8.0 59.3 -180.0 -16.2 -5.5 50.5 57.1
UM_,5 H,_I,OE 94 11 10 2 35 3 1154 3 23 54 3.5 24.3 -39.9 -22.9 -3.3 4•.2 541 I 43 13.6
AT$_S-3 CI_TSTA-180 94 11 10 4 54 8 6 11 54 25 24.3 208.0 -180.0 -16.2 36.8 196.1 110.9
U._;_ 1:LA.I_5 94 11 10 3 38 3? 1154 4 27 32 42.5 227.0 -140.3 -22.9 3?.6 197.7 169 1 15 150.8
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t_ into lub v£ew_J_ o_er_d ,._lm sol_
gmt mission matellil_ lu_gle po_t {U.it t_ zenith
mlt. i_mtr_nt _ _o da I_ mn I¢ da hr _ sc 1at Ion I_ta all_a 1at ).on I_ 1_ am _glo
ATLAS-3 CR/STA-180 g4 11 10 5 48 53 8 12 4g 10 7.3 35.9 -180.0 -18.2 -8.2 27.2 57.5
UJU_S HJU_E 94 11 10 4 11 22 1154 5 0 14 3.1 0.1 -39.7 -22.9 -3.7 22.0 840 1 37 13.3
JLTI.kS-3 CRISTA-180 94 11 10 6 24 18 6 13 24 35 25.0 184.8 -180.0 -16.2 37.4 172.5 110.2
U,t,R$ IL_LOE g4 11 10 5 14 55 1154 6 3 52 42.7 202.9 -140.4 -22.9 37.8 173.5 g8 1 g 150.8
&TLAS-3 CRIST&-180 94 11 10 7 18 48 6 14 lg 5 5.8 12.1 -180.0 -16.2 -7.8 3.3 58.1
UARS HALOE S4 11 10 5 47 41 1154 6 38 33 2.8 335.9 -39.5 -22.9 -4.1 357.8 737 I 31 12.9
J_TLJ_-3 C1_5TA-180 94 11 10 7 54 28 6 14 54 45 25.7 161.1 -180.0 -16.2 38.0 148.8 109.4
U,t,R5 HALOK 94 11 10 6 51 12 1154 7 40 11 42.9 178.8 -140.6 -22.9 38.0 149.3 40 1 3 150.3
&TI.AS-3 CRZST,_-180 94 11 10 8 48 58 6 15 49 15 5.0 348.7 -180.0 -16.2 -8.5 339.9 58.6
UAXS H,t.LOE 94 11 10 7 24 0 1154 8 12 53 2.4 311.7 -39.4 -22.9 -4.5 333.4 833 1 24 12.5
ATI.kS-3 CRZST&-180 94 11 10 9 24 38 6 16 24 55 26.3 137.6 -180.0 -16.2 38.6 125.2 108.8
UJLI_S I_LLOE 94 11 10 8 27 29 1154 9 16 20 43.1 154.7 -140.'/ -22.9 38.2 125.1 52 0 57 150.1
ATLAS-3 CRISTA-180 94 11 10 10 19 8 6 17 19 25 4.3 325.3 -180.0 -16.2 -9.3 316.5 59.1
UAJ_S HALOE 94 11 10 9 0 19 1154 9 49 13 2.1 287.5 -38.2 -22.9 -4.9 309.4 830 1 18 12.1
A_S-3 CRZSTA-180 94 11 10 10 54 48 6 17 55 5 27.0 114.1 -180.0 -16.2 39.3 101.5 108.0
UARS HALOE 94 11 10 10 3 47 1154 10 52 40 43.3 130.6 -140.9 -22.9 38.4 100.9 112 0 51 149.9
ATLAS-3 CI_STA-180 94 11 10 12 24 57 6 19 25 14 27.7 90.6 -180.0 -16.2 39.9 77.8 107.3
UAIa5 P,kLOE 94 11 10 11 40 4 1154 12 29 0 43.5 106.5 -141.0 -22.9 38.8 76.7 174 0 44 149.7
ATLAS-3 CR_[STA-180 94 11 10 13 55 7 6 20 55 24 28.4 67.1 -180.0 -16.2 40.5 54.1 106.7
UARS I_ur,OE 94 11 10 13 16 21 1154 14 5 19 43.7 82.4 -141.2 -22.9 38.7 52.5 235 0 38 149.5
ATLAS-3 CRISTA-180 94 11 10 15 25 17 6 22 25 34 29.1 43.6 -180.0 -16.2 41.1 30.4 106.0
U,_RS H._LOE 94 11 10 14 52 38 1154 15 41 39 43.9 58.3 -141.4 -22.9 38.9 28.4 296 0 32 149.3
ATLJ,S-3 CRISTA-180 94 11 10 16 23 3 6 23 23 20 12.3 238.2 -180.0 -16.2 -1.3 229.4 59.1
UAJ_S _ULLOE 94 11 10 13 49 17 1154 14 38 12 1.0 215.0 -38.7 -22.9 -6.0 236.8 975 2 33 11.0
ATL),S-3 CRZSTA-180 94 11 10 16 55 27 6 23 55 44 29.8 20.1 -180.0 -16.2 41.7 6.6 105.3
OARS HJLT,OE 94 11 10 16 28 56 1154 17 17 48 44.1 34.2 -141.5 -22.9 39.1 4.2 355 0 26 149.1
ATIJ_-3 CRISTA-180 94 11 10 17 52 58 7 0 53 15 10.7 214.4 -180.0 -16.2 -2.8 205.5 59.&
UAJ_.S HALOE 94 11 10 15 25 36 1154 16 14 31 0.7 190.8 -38.6 -22.9 -6.4 212.6 874 2 27 10.&
ATLAS-3 CRISTA-180 84 11 10 18 25 37 7 i 25 54 30.4 356.6 -180.0 -16.2 42.3 342.9 104.6
UXRS _Ur_OE 94 11 10 18 5 13 1154 18 84 8 44.3 10.2 -141.7 -22.9 39.3 340.0 413 0 20 148.9
ATLAS-3 CRXSTA-180 94 11 10 19 23 8 7 2 23 25 10.0 191.0 -180.0 -16.2 -3.6 182.2 60.0
UARS 14AI_E 94 11 10 17 1 55 1154 17 50 51 0.4 166.6 -38.4 -22.9 -6.8 188.4 775 2 21 10.3
ATIJ_S-3 CRISTA-180 94 11 10 19 55 47 7 2 56 4 31.1 333".0 -180.0 -16.2 42.9 319.1 103.9
UAIa5 HALOE 94 11 10 19 41 30 1154 20 30 28 44.5 346.1 -141.9 -22.9 39.5 315.8 469 0 14 148.7
ATI.AS-3 CRXSTA-180 94 11 10,20 53 18 7 3 53 35 9.3 167.6 -180.0 -16.2 -4.3 158.8 &0.9
UA._S H._._OE 94 11 10 18 38 14 1154 19 27 11 0.0 142.4 -38.2 -22.9 -7.2 164.2 875 2 15 9.9
ATL,_S-3 CRIST&-180 94 11 10 21 25 56 7 4 26 13 31.8 309.5 -180.0 -16.2 43.4 295.3 103.2
UXRS HALOE 94 11 10 21 17 47 1154 22 6 47 44.7 322.0 -142.1 -22.9 39.6 291.6 524 0 8 148.5
ATLAS-3 CRISTA-180 94 11 10 22 23 27 7 5 23 44 8.5 144.2 -180.0 -16.2 -5.0 135.4 60.8
UAR5 I_JU_OE 94 11 10 20 14 33 1154 21 3 30 -0.3 118.2 -38.1 -22.9 -7.5 140.0 575 2 8 9.5
ATLAS-3 CRISTA-180 94 11 10 22 56 6 7 5 56 23 32.4 286.0 -180.0 -16.2 44.0 271.5 102.5
U_S HALOE 94 11 10 22 54 4 1154 23 42 56 44.9 297.9 -142.2 -22.9 39.8 267.4 577 0 2 148.3
ATIJ_S-3 CRISTA-180 94 11 10 23 53 37 7 6 53 54 7.8 120.8 -180.0 -16.2 -5.8 112.1 61.4
U_S HJ_LOE 94 11 10 21 50 51 1154 22 39 50 -0.6 94.0 -37.9 -22.9 -7.9 115.8 475 2 2 9.2
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Appendix5. Continued.
t _,-,, into mlLb v£ew_g ol0ter,_,ed _J.sa mol_
md.n£on sat4mllit.e lu'_g Ze _:l_t cLi.at ti.me Hnit._
mat. _m_nt _ _ da _ am, me _ _ _ mc tat Ion _ta a1_m _mt J.on be hz _ aJ'_g).e
ATI.LS-3 CI_STA-180 94 11 11 0 2(; 16 7 7 26 33 33.2 262.4 -180.0 -16.2 44.6 247.7 201.8
UA._; ]LIt.Y,OE 94 11 11 0 30 21 1155 1 19 11; 45.0 273.8 -142.4 -22.9 40.0 243.3 6;29 0 4 148.1
ATLAS-3 CI_STA-180 94 11 11 1 23 47 7 8 24 4 7.1 97.5 -180.0 -16.2 -8.5 88.7 61.8
UARS HALOE 84 11 10 23 2"/ 10 1155 0 16 10 -1.0 88.8 -37.? -22.9 -8.3 91.E 376 1 56 8.8
ATLAS-3 CRISTA-180 94 11 11 I 56 26 ? 8 56 43 33.8 238.8 -180.0 -16.2 45.1 223.9 101.1
UARS H/LLOZ 94 11 11 2 8 38 1155 2 55 36 45.2 249.? -142.6 -22.9 40.2 219.1 679 0 I0 147.9
ATLAS-3 CRISTA-180 94 11 11 2 53 57 7 g 54 14 £.4 74.1 -180.0 -18.2 -7.2 65.3 82.3
UARS HALOE 94 11 11 1 3 29 1155 I 52 30 -1.3 45.6 -37.5 -22.9 -8.6 67.4 278 1 S0 8.4
ATLAS-3 C!e.TSTA-180 94 11 11 4 24 7 7 11 24 24 5.6 50.7 -180.0 -16.2 -7.9 41.9 62.8
UARS HAI,OE 94 11 11 2 39 48 1156 3 28 49 -1.6 21.4 -37.4 -22.9 -9.0 43.2 182 I 44 8.1
ATLAS-3 CRtSTA-180 94 11 11 5 0 17 7 12 0 34 24.2 200.9 -180.0 -18.2 36.7 188.0 105.9
UARS I4AI_K 94 11 11 3 42 55 1155 4 31 56 45.4 225.6 -142.8 -22.9 40.3 194.9 853 I 17 147.?
ATLAS-3 CRISTA-180 94 11 11 5 54 17 7 12 54 34 4.9 27.3 -180.0 -16.2 -8.7 18.6 63.3
UARS HALOE 94 11 11 4 16 7 2155 5 4 58 -2.0 357.2 -37.2 -22.9 -9.4 19.0 93 1 38 7.7
ATLAS*3 CRZSTA-180 94 11 11 6 30 27 7 13 30 46 24.9 177.6 -180.0 -16.2 37.3 165.4 105.3
UA_S 14ALOE 94 11 11 5 19 12 1155 6 8 5 65.6 201.5 -142.9 -22.9 40.5 170.7 581 1 11 147.5
ATLAS-3 CRZSTA-180 94 11 11 7 24 11 "/ 14 24 28 3.3 3.5 -180.0 -16.2 -10.2 354.7 64.0
UARS HA3,OE 94 11 11 5 52 25 1155 6 41 18 -2.3 333.0 -37.0 -22.9 -9.8 354.8 52 1 31 7.4
ATLAS-3 CRTSTA-180 94 11 11 8 0 36 7 15 0 53 25.6 154.0 -180.0 -16.2 3"/.9 141.'/ 104.6
UARS HJ_L_E 94 11 11 6 55 29 1155 ? 44 24 45.8 177.4 -143.1 -22.9 40.7 146.5 912 1 5 147.3
ATLAS-3 CRZSTA-180 94 11 11 8 54 21 "/ 15 54 38 2.6 340.1 -180.0 -16.2 -10.9 331.3 64.5
UARS HALOE 94 11 11 7 28 44 1155 8 17 38 -2.6 308.8 -36.8 -22.9 -10.1 330.6 119 1 25 7.0
&TLAS-3 CRZSTA-180 94 11 11 9 30 46 "7 16 31 3 26.3 130.5 -180.0 -16.2 38.6 118.1 103.9
UARS HALOE 94 11 11 8 31 46 1155 9 20 44 45.9 153.3 -143.3 -22.9 40.8 122.4 444 0 59 147.2
ATLAS-3 CR_[STA-180 94 11 11 10 24 31 7 17 24 48 1.9 316.7 -180.0 -16.2 -11.`/ 307.9 65.0
UARS HA3._E 94 11 11 9 5 3 1155 9 53 57 -2.9 284.6 -36.6 -22.9 -10.S 308.4 211 1 19 6.6
ATLAS-3 CRISTA-180 94 11 11 11 1 11 7 18 1 28 26.2 10`/.6 -180.0 -16.2 38.5 95.2 103.'}
UARS 14ALOE 94 11 11 10 8 3 1155 10 57 4 46.1 129.2 -143.9 -22.9 41.0 98.2 3"/5 0 53 147.0
ATLAS-3 CR_[STA-180 94 11 11 11 54 41 7 18 54 58 1.1 293.4 -180.0 -16.2 -12.4 284.5 65.5
UARS P.JU_I[ 94 11 11 I0 41 22 1155 11 30 1"/ -3.3 260.4 -36.5 -22.9 -10.9 282.2 306 1 13 6.3
ATLAS-3 CRISTA-180 94 11 11 12 31 21 7 19 31 38 26.8 84.1 -180.0 -16.2 39.1 `/1.6 103.0
UARS HAI_OK 94 11 11 11 44 20 1155 12 33 13 46.3 105.1 -143.'/ -22.9 41.1 74.0 307 0 4"/ 146.8
ATLAS-3 CRISTA-180 94 11 11 13 24 51 7 20 25 8 0.4 2?0.0 -180.0 -16.2 -13.1 261.1 66.1
UA/_S HAI_E 94 11 11 12 1"/ 40 1155 13 6 37 -3.6 236.2 -36.3 -22.9 -11.2 298.0 401 1 7 5.9
ATLAS-3 CRZSTA-180 94 11 11 14 1 31 7 21 1 48 27.5 60.6 -180.0 -16.2 39.7 47.9 102.4
UARS HALOE 94 11 11 13 20 3? 1155 14 9 33 46.4 81.0 -143.9 -22.9 41.3 49.8 241 0 40 146.6
ATLAS-3 CRISTA-180 94 11 11 14 55 1 ? 21 55 18 -0.3 246.6 -180.0 -16.2 -13.8 237.8 66.6
UARS HALOE 94 11 11 13 53 59 1155 14 42 56 -3.9 212.0 -36.1 -22.9 -11.6 233.8 496 1 1 5.6
ATLAS-3 CR]_STA-180 94 11 11 15 31 41 7 22 31 58 28.2 3"7.1 -180.0 -16.2 40.3 24.2 101.7
UARS HALOE 94 11 11 14 56 53 1195 IS 45 52 46.6 56.9 -144.1 -22.9 41.4 25.? 179 0 34 146.5
ATLAS-3 CRZSTA-180 94 11 11 16 25 10 7 23 25 27 -1.0 223.3 -180.0 -16.2 -14.5 214.4 6`/.2
UARS HA3_E 94 11 11 15 30 18 1155 16 19 16 -4.2 18"/.8 -35.9 -22.9 -11.9 209.6 590 0 54 5.3
ATI.AS-3 CRZSTA-180 94 11 11 1"/ I 51 8 0 2 8 29.9 13.6 -180.0 -16.2 40.9 0.5 101.0
UARS 14AI_E 94 11 11 16 33 I0 1155 17 22 1 46.8 32.8 -144.2 -22.9 41.6 1.5 113 0 28 146.3
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Appendix 5. Concluded.
t.i.Je into m.,_ 'itillw_q ol:_er_ld -;is so 1,I.z"
mJ.ssion sat._ 1 J.ilr.e _',q].o 1=,o_,.t ,{:L_,.st t,.J..me zlln.J.t.h
sat. i_str_nt _ mo da hz _ so da h= sm sc fat Ion beta alpha fat Ion km hr sm angle
AI_r.JU;-3 CI_STA-180 94 11 11 17 55 20 8 0 55 37 -1.8 199.9 -180.0 -16.2 -15.3 191.0 (;T.7
U,_S EkT, OK 94 11 11 17 6 36 1155 17 55 36 -4.6 163.6 -35.7 -22.9 -12.3 185.4 684 0 48 4.9
AYXJtS-3 CI_STA-180 94 11 11 18 32 0 8 1 32 17 29.6 350.1 -180.0 -16.2 41.5 336.7 100.4
UA!_ ]_U, OE 94 12 11 18 9 27 1155 18 58 21 46.9 8.7 -144.4 -22.9 41.7 337.3 53 0 22 146.1
AY'_JU;-3 CRXSTA-180 94 11 11 19 25 15 8 2 25 32 -3.3 175.1 -180.0 -16.2 -16.8 167.0 (;8.5
U,_; I_LOZ 94 11 11 18 42 55 1155 19 31 56 -4.9 139.4 -35.5 -22.9 -12.7 161.2 777 0 42 4.6
AYL.IU;-3 CI_STA-180 94 11 11 20 2 10 8 3 2 27 30.2 326.G -180.0 -16.2 42.1 513.0 99.?
UARS iIJU,OE 94 11 11 19 45 44 1155 20 34 41 47.1 344.8 -144.8 -22.9 41.9 313.1 27 0 16 146.0
AI_JtS-3 CRSSTA-190 94 11 11 20 55 25 8 3 55 42 -4.1 152.7 -180.0 -16.2 -17.5 143.6 69.1
UAR5 JULLOR 94 11 11 20 19 13 1155 21 8 5 --5.2 115.2 --35.3 --22.9 --13.0 137.0 848 0 36 4.3
AYL),5-3 CP,TSTA-180 94 11 11 21 32 20 8 4 32 37 30.9 303.1 -180.0 -1(;.2 42.? 289.2 99.1
UJ,_S H),LOE 94 11 11 21 22 0 1155 22 11 0 47.2 320.5 -144.8 -22.9 42.0 289.0 77 0 10 145.8
ATLJ_S-3 CI_STA-180 94 11 11 22 25 35 8 S 25 52 -4.8 129.3 -180.0 -16.2 -18.2 120.2 49.7
U,t,P,S RkLOZ 94 11 11 21 55 32 1155 22 44 24 -5.5 91.0 -35.1 -22.9 -13.4 112.8 95? 0 30 4.0
&TT..AS.3 C_ST&-180 94 11 11 23 2 30 8 6 2 4? 31.6 2?9.5 -180.0 -16.2 43.3 265.5 98.5
O).P,5 I_ALOZ 94 11 11 22 58 17 1155 23 4? 10 47.4 296.5 -145.0 -22.9 42.2 264.8 133 0 4 145.?
ATLAS-3 CRISTA-180 94 11 12 0 32 40 8 ? 32 5"/ 32.3 256.0 -180.0 -16.2 43.9 241.? 97.8
UAP_ I_UtLOK 94 11 12 0 34 34 1156 1 23 29 4?.5 272.4 -145.2 -22.9 42.3 240.(; 190 0 1 145.5
AYIJU;-3 CRl'ST&-180 94 11 12 2 59 20 8 9 59 3? 3.9 65.5 -180.0 -16.2 -9.5 56.? (;8.2
U,_._5 HALOE 94 11 12 1 8 9 1156 1 57 4 -':.1 42.6 -34.'/ -22.9 -24.1 (;4.4 9?3 1 51 3.4
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Appendix 6. Correlative measurementopportunitiesbetweenATLAS-3 (CRISTA-144) and
HALOE(MLS).
u_.so _-on mat_ll£te angle I_t ¢lLt.mt t_-.- sen£t.J_
mat. _o_nt yr _o _ hz _ mc dA _ _ me 1at Ion _ta a21_a lat loa k_ _ _ angle
_.TZJU;-3 C1_STA-144 94 11 12 20 2"/ 0 lg 20 44 -41.£ 290.3 -144.0 -16.4 -41.1; 2£8.2 128 0 It; 58.0
UA._S _ 94 21 12 4 3 1148 12 53 5 -28.9 295.5 90.0 -22.9 -41.1 269.5 57.9
ATLAS-3 CP.ZST&-244 94 11 12 25 29 0 19 25 41; -26.? 305.2 -144.0 -16.4 -30.1 286.8 250 2 1 42.?
UAXS K_S 94 11 10 24 4 1148 11 13 3 -17.5 309.5 90.0 -22.9 -29.3 288.1 47.1
&TIJ, S-3 C1_STA*I44 94 11 13 13 17 0 20 13 54 18.6 119.5 -144.0 -15.4 35.0 119.8 114 3 6 143.5
U),I_S _ 94 11 15 19 38 1148 17 8 29 57.0 120.2 50.0 -22.9 34.1 115.3 137.9
ATI.._S-3 CI_TSTA-144 94 11 13 14 48 0 20 15 S 13.6 122.7 -144.0 -15.4 30.0 123.2 142 I 23 146.5
UJLRS JKI,S 94 11 14 38 3 1148 15 27 4 52.6 111.5 90.0 -22.9 31.3 123.2 138.0
ATZJLS-3 CI_ST&-I44 94 11 13 17 4 0 20 1"/ 21 6.I 127.2 -144.0 -15.4 22.5 128.0 112 0 21 149.5
U_I.S )G.S 94 11 12 55 SS 1148 13 44 56 39.4 111.4 90.0 -22.9 21.9 128.8 130.0
A'I'L_S-3 C1_ST&-144 94 11 13 21 51 0 20 22 8 -9.8 136.4 -144.0 -16.4 6.5 137.0 99 2 8 148.S
U_P.S KLS 94 11 11 13 0 1148 12 1 56 20.0 118.9 90.0 -22.9 5.9 137.5 114.9
&T!J_-3 CP.ISTA-144 94 11 13 41 59 0 20 42 15 -57.0 218.0 -144.0 -16.4 -45.0 198.1 77 3 12 88.7
UAJ_S KT.S 94 11 16 54 ? 1148 17 43 ? -33.0 223.7 90.0 -22.9 -45.5 198.9 55.5
ATIJLS-5 CRZSTA-144 94 11 13 44 30 0 20 46 4"; -52.1 247.0 -144.0 -16.4 -47.0 222.8 102 I 31 73.2
UAI_S F.LS 94 11 15 18 8 1148 16 ? 8 -33.7 248.8 90.0 -22.9 -46.3 223.? 54.7
ATIJLS-3 CRZSTA-144 94 11 13 50 47 0 20 51 4 -42.2 266.5 -144.0 -16.4 -42.0 244.2 120 0 10 58.9
UARS KI.S 94 11 13 40 34 1149 14 29 35 -29.8 269.8 90.0 -22.9 -42.0 245.? 57.5
A'1"I_S-3 CRZSTA-144 94 11 13 55 49 0 20 55 6 -27.4 281.? -144.0 -15.4 -30.'/ 253.2 106 I 55 43.6
U_S HLS 94 11 12 0 35 1148 12 49 34 -18.4 285.? 90.0 -22.9 -50.2 264.1
For the full data file contact
Mr. Fred Denn by e-mail at
f.m.denn@larc.nasa.gov
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Appendix 7. Correlative measurement opportunities betweenATLAS-3 (CRISTA-162 or
MAHRSI) and UARS (HALOE).
t_ _to o_b v£ew_q o_ez_d nm.i.ms mOILt
gmt Li.a m£on matellito anq_e po_t d_ot tame zen£t_
aat. inmt=ument y= mo (la Rz xm ac da h= im sc fat low beta alpha fat 1o:1 km _ Im emgle
.............................
ATLAS-3 CRISTA-162 84 11 4 12 20 57 0 19 21 14 -40.2 292.0 -162.0 -16.4 -45.7 270.7 99 0 15 56.3
UARS MLS 94 11 4 12 5 24 1148 12 54 18 -32.8 286.6 90.0 -22.5 -45.3 271.8 54.9
ATIJLS-3 CRISTA-162 94 11 4 12 25 44 0 19 26 1 -25.9 305.8 -162.0 -16.4 -34.3 289.4 99 2 0 42.0
UARS ML5 94 11 4 10 25 41 1148 11 14 38 -22.4 312.8 90.0 -22.9 -34.3 290.5 63.0
ATLAS-3 CRISTA-162 94 11 4 13 13 2 0 20 13 19 19.4 118.0 -162.0 -16.4 35.0 113.0 117 3 4 142.9
UARS KL5 94 11 4 16 18 1 1148 17 6 54 56.7 108.7 90.0 -22.9 33.9 113.0 138.7
ATLAS-3 CRISTA-162 94 11 4 13 14 33 0 20 14 50 14.4 122.2 -162.0 -16.4 30.2 116.8 115 I 21 146.0
UARS MLS 84 11 4 14 36 26 1148 15 25 18 49.7 103.6 90.0 -22.9 28.3 117.6 136.5
ATLAS-3 CRISTA-162 94 11 4 13 17 48 0 20 18 6 3.6 128.6 -162.0 -16.4 19.5 124.1 119 0 23 150.1
UARS MLS 94 11 4 12 54 19 1148 13 43 11 35.1 106.7 80.0 -22.9 18.5 124.6 126.8
ATLAS-3 CRISTA-162 94 11 4 13 22 51 0 20 23 8 -13.1 138.4 -162.0 -16.4 2.7 133.9 138 2 11 147.0
UAR8 HLS 94 11 4 11 11 40 1148 12 0 31 15.9 116.2 80.0 -22.9 2.3 135.0 111.4
ATLAS-3 CRISTA-162 94 11 4 13 43 14 0 20 43 31 -56.4 226,7 -162.0 -16.4 -51.0 200.2 128 3 12 84.4
UARS MLS 94 11 4 16 55 43 1148 17 44 42 -37.5 228.3 90.0 -22.8 -50.6 201,9 52.0
ATLAS-3 CRISTA-162 94 11 4 13 47 16 0 20 47 33 -50.7 251.1 -162.0 -16.4 -51.4 224.8 138 I 32 70.6
UARS HZ,$ 94 11 4 15 19 45 1148 16 8 43 -38.1 253.3 90.0 -22.9 -51.3 226.7 51.3
ATLAS-3 CR_STA-162 84 11 4 13 51 17 0 20 51 34 -40.8 268.3 o162.0 -16.4 -46.1 246.7 99 0 8 57.3
UARS MLS 94 11 4 13 41 54 1148 14 30 49 -33.6 273.1 80.0 -22.9 -46.2 248.0 54.5
ATLAS-3 CRXSTA-162 94 11 4 13 55 49 0 20 56 6 -27.4 281.7 -162.0 -16.4 -35.6 264.9 159 1 53 43.6
UARS MLS 94 11 4 12 2 11 1148 12 51 8 -23.3 289.0 90.0 -22.8 -35.2 266.6 62.5
For the full data file contact
Mr. Fred Denn by e-mail at
f.m.denn@larc.nasa.gov
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Appendix 8. Correlative measurementopportunitiesbeween ATLAS-3 (CRISTA-144) and
UARS (MLS).
time into amuTD v';ow.L;sq oloeot_,,0d ,.._a.m molaur
_m_ nimmion 8mtollito anglo point dimt tim zonith
sat. instrument yr Do da hr Rn sc d& hr mn s¢ 1&t Ion ]_ta alpha fat Ion ku hE wn angle
ATLAS-3 CRISTA-180 94 11 4 12 20 57 0 19 21 14 -40.2 292.0 -180.0 -16.4 -50.4 273.5 95 0 13 5&.3
UARS MLS 94 11 4 12 7 0 1148 12 55 53 -37.2 301.1 90.0 -22.9 -50.3 274.8 51.5
• ATLAS-3 CRISTA-180 94 11 4 12 25 14 0 19 25 31 -27.5 304.6 -180.0 -16.4 -39.8 291.4 147 I 57 43.4
UARS HLS 94 11 4 10 27 17 1148 11 16 13 -27.2 316.3 90.0 -22.9 -39.3 293.0 59.0
ATLAS-3 CRISTA-180 94 11 4 13 12 32 0 20 12 49 21.0 117.8 -180.0 -16.4 33.5 106.3 95 3 3 141.7
UARS MLS 94 11 4 16 16 25 1148 17 5 19 55.5 99.5 90.0 -22.9 33.2 106.8 138.8
ATLAS-3 CRISTA-100 94 11 4 13 14 33 0 20 14 50 14.4 122.2 -180.0 -16.4 27.8 111.7 114 1 20 146.0
UARS ML$ 94 11 4 14 34 50 1148 15 23 43 46.2 96.7 90.0 -22.9 26.9 112.4 134.4
ATLAS-3 CRISTA-100 94 11 4 13 18 19 0 20 18 36 1.9 129.6 -180.0 --16.4 15.6 120.3 101 0 25 150.3
UARS MLS 94 11 4 12 52 43 1148 13 41 36 30.5 102.4 90.0 -22.9 14.8 120.7 123.2
ATLAS-3 CRISTA-180 94 11 4 13 23 37 0 20 23 54 -15.6 139.9 -180.0 -16.4 -1.9 130.7 157 2 13 145.6
UARS MLS 94 11 4 11 9 47 1148 11 58 46 10.1 112.7 90.0 -22.9 -2.9 131.7 106.4
ATLAS-3 CRISTA-180 94 11 4 13 44 15 0 20 44 32 -55.5 233.4 -180.0 -16.4 -56.6 203.0 136 3 13 80.9
UARS MLS 94 11 4 16 57 35 1148 17 46 27 -42.4 234.3 90.0 -22.9 -56.4 206.0 40.4
ATLAS-3 CRISTA-180 94 11 4 13 47 46 0 20 48 3 -49.6 253.6 -180.0 -16.4 -56.1 228.3 108 I 33 68.9
UARS ML5 94 11 4 15 21 5 1148 16 9 57 -41.6 257.6 90.0 -22.9 -55.5 229.7 48.7
ATLAS-3 CRISTA-180 94 11 4 13 51 17 0 20 51 34 -40.8 268.3 -180.0 -16.4 -50.9 249.4 96 0 8 57.3
UARS MLS 94 Ii 4 13 43 14 1148 14 32 13 -37.3 276.8 90.0 -22.9 -50.4 250.5 51.6
ATLAS-3 CRISTA-180 94 11 4 13 55 34 0 20 55 51 -28.2 281.0 -180.0 -16.4 -40.5 267.7 122 I 51 44.3
UAR5 ML5 94 11 4 12 3 47 1148 12 52 44 -28.1 292.6 90.0 -22.9 -40.2 269.1 58.6
For the full data file contact
Mr. Fred Denn by e-mail at
f.m.denn@larc.nasa.gov
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Appendix 9. Correlative measurementopportunitiesbetween ATLAS-3 (MAS) and
UARS (HALOE).
¢,_t _J.saien sat,_ &2ire a.,'_g2e point d.ist t J,.me zenith
sat. i_st_nt l_ :so da l_r Jr, sc da h_ sm ac fat Ion beta *Iph* tat Ion IQi I_ sm Jingle
A2"Z,A_-3 14A8 94 Z2 4 3 35 47 0 20 36 4 18.9 211.S -90.0 -16.4 27.7 96.4 3S.7
UALS ]_;,OE 94 12 4 0 29 34 2148 I 18 34 3S.3 61.0 -4S.2 -22.9 31.0 87.9 900 3 6 4S.3
AT_LS-3 _ 94 21 4 S 6 ? 0 12 6 24 18.2 88.1 -90.0 -16.4 27.0 73.0 3S.3
UARS IUJ_Z 94 11 4 2 5 53 1148 2 $4 $4 3S.G 36.9 -4S.3 -22.9 30.7 63.7 993 3 G 4S.0
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Appendix 10. Correlative measurementopportunitiesbetweenATLAS-3 (MAS)and
UARS (MLS).
tJ.Je :into sv_ v£evJ.ng ob_ez_d ,,-{ os so ]._"
mJ.msi_ s,t.e 11£_ _gle _t dist tJJe zen£t._
oat. ins_tunent y: mo da k_ m_ sc da hr :m ac 1at 1on beta alpha 1at 1on laa hr nm angle
AT'r..AS-3 _ 94 11 3 23 35 4"* 0 6 36 0 26.1 321.1 -90.0 -16.4 35.2 337.1 131 2 17 140.4
ULR5 KbS 94 11 4 1 53 28 1148 2 42 25 57.0 337.8 90.0 -22.9 34.1 337.G 137.S
ATLAS-3 HA8 94 11 3 23 37 14 0 6 37 30 21.3 324.6 -90.0 -16.4 30.2 340.0 36 0 34 144.4
U*4-_S )LT,S 94 11 4 0 11 21 1148 1 0 17 51.2 326.8 90.0 -22.9 30.4 339.7 238.4
AT,_kS-3 HAS 94 11 3 23 40 0 0 6 40 17 12.2 330.S -90.0 -16.4 20.9 345.0 134 1 10 150.3
UJU_S I_S 94 11 3 22 29 13 1147 23 18 9 3";.2 328.4 90.0 -22.9 20.2 346.0 130.6
ATI.AS-3 HAS 94 11 3 23 45 17 0 6 4S 34 -5.3 340.7 -90.0 -16.4 3.7 354.4 97 2 59 IS2.2
UA._S .u_.S 94 11 3 20 4(; 2 1147 21 34 58 1(;.7 33(;.2 90.0 -22.9 3.0 354.9 114.8
A_,AS-3 HAS 94 11 4 0 4 39 0 7 4 56 -5(;.4 50.3 -90.0 -16.4 -40.2 54.0 109 2 21 94.8
UJU_S )41.5 94 11 4 2 2(; 21 1148 3 1S 17 -27.5 78.5 90.0 -22.9 -39.(; 5S.I 57.3
A2"I.AS-3 HAS 94 11 4 0 9 41 0 7 9 58 -54.7 84.6 -90.0 -1(;.4 -38.9 77.1; 121 0 40 77.0
UA,ltS H3,5 94 11 4 0 49 51 1148 1 38 47 -2(;.7 102.2 90.0 -22.9 -38.7 79.0 57.8
ATLAS-3 HAS 94 11 • 0 14 43 0 ? 15 0 -44.4 110.2 -90.0 -1(;.4 -31.2 97.8 1(;2 2 3 59.5
UJkl_S _ 94 11 3 23 10 56 1147 23 59 49 -18.5 120.8 90.0 -22.9 -30.3 99.2 (;4.2
AT_LS-3 KAS 94 11 4 0 20 4(; 0 ? 21 3 -26.8 129.0 -90.0 -1(;.4 -16.2 11S.5 120 2 S0 40.4
UJLRS _S 94 11 3 21 29 53 1147 22 18 45 -3.4 136.1 90.0 -22.9 -ZS.S 116.4 76.9
A'rz_s-3 KAS 94 11 4 1 (; 18 0 8 (; 35 26.0 298.2 -90.0 -16.4 35.1 314.1 113 2 23 140.2
UA_.S KI.S 94 11 4 3 29 58 1148 4 18 SS 57.0 315.4 90.0 -22.9 34.1 314.4 137.3
A2'I.J_-3 H),S 94 11 4 1 ? 49 0 8 8 iS 21.2 301.7 -90.0 -16.4 30.0 317.1 101 0 40 144.2
UARS HLS 94 11 4 1 4? 51 1148 2 36 47 51.7 303.9 90.0 -22.9 30.7 316.4 138.4
A2"Z.AS-3 HAS 94 11 4 1 10 20 0 8 10 37 13.0 307.0 -90.0 -1(;.4 21.? 321.(; 125 1 4 149.(;
UJkRS _ 94 11 4 0 S 44 1148 0 54 40 38.0 304.9 90.0 -22.9 20.8 322.4 130.9
ATI.AS-3 HAS 94 11 4 I 15 22 0 8 15 39 -3.8 316.8 -90.0 -1(;.4 5.2 330.(; 140 2 52 IS2.3
UJ_,S HI.S 94 11 3 22 22 49 1147 23 11 50 18.4 312.9 90.0 -22.9 4.5 331.(; 11(;.0
ATT-,AS-3 HAS 94 11 4 1 3S 0 0 8 35 17 -S(;.2 25.8 -90.0 -1(;.4 -40.0 30.0 74 2 27 95.7
U._S KI,S 94 11 4 4 2 35 1148 4 51 26 -27.£ 54.2 90.0 -22.9 -39.7 30.8 57.5
),TI.AS-3 HAS 94 11 4 1 40 1 0 8 40 18 -54.9 60.3 -90.0 -10.4 -39.1 53.6 95 0 4(; 77.9
UARS H_S 94 11 4 2 2(; S 1148 3 14 S(; -2(;.7 77.9 90.0 -22.9 -38.8 54.7 58.0
ATLAS-3 KAS 94 11 4 I 45 3 0 8 45 20 -45.0 8(;.3 -90.0 -16.4 -31.(; ";4.1 121 0 57 £0.5
U.4_S _ 94 11 4 0 47 26 1148 I 3(; 19 -19.4 97.0 90.0 -22.9 -31.2 75.3 (;3.7
ATLAS-3 HAS 94 11 4 I 51 (; 0 8 51 23 -2"/.5 105.5 -90.0 -16.4 -16.8 92.0 (;7 2 44 41.3
UA._S HLS 94 11 3 23 6 23 1147 23 SS 15 -4.4 112.2 90.0 -22.9 -16.4 92.4 76.3
ATI.AS-3 )U_S 94 11 4 2 36 54 0 9 37 11 25.9 275.3 -90.0 -1(;.4 35.0 291.2 104 2 29 140.0
UARS HZ,S 94 11 4 S 6 29 1148 5 55 25 5(;.9 293.0 90.0 -22.9 34.0 291.1 137.1
ATLAS-3 HAS 94 11 4 2 40 40 0 9 40 57 13.7 283.(; -90.0 -16.4 22.4 298.3 122 0 58 148.9
UA!o,S _S 94 11 4 I 42 14 1148 2 31 10 38.8 281.4 90.0 -22.9 21.4 298.9 131.3
ATZ.AS-3 Y,kS 94 11 4 2 45 42 0 9 45 59 -3.0 293.4 -90.0 -1(;.4 5.9 307.2 9(; 2 4(; 152.2
UJ4.P-S HI.5 94 11 3 23 59 19 1148 0 48 20 19.4 289.2 90.0 -22.9 5.4 307.8 116.4
A'I"t,A.S-3 HAS 94 11 4 3 S S 0 10 S 22 -55.8 359.7 -90.0 -1(;.4 -39.8 4.8 132 2 33 97.5
UAI_S H.T,S 94 11 4 S 38 34 1148 (; 27 25 -28.9 29.3 90.0 -22.9 -39.0 (;.0 58.4
ATI,AS-3 ]4AS 94 11 4 3 10 7 0 10 10 24 -55.5 34.3 -90.0 -1(;.4 -39.5 28.5 171 0 52 79.7
UARS ]4T,S 94 11 4 4 2 19 1148 4 51 16 -2£.8 53.6 90.0 -22.9 -38.9 30.3 58.2
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Appendix 10. Continued.
tim J.nt.o a_ viewi.ng oboez_KI nu.ss aol_
€_lmt md.ss£on mate I _.it.I dingle lpoJ.nt cU.st t J..Jm ,onit._
sat. instrument ¥_ Bo da _ mn ic da hr _ sc 1at _on beta alpha 1at _on )m h= _ _gle
&T2,A_-3 HAS g4 11 4 3 1'; 24 0 10 15 41 -45.5 62.4 -90.0 -16.4 -32.0 50.3 g8 0 51 81.5
UJU_S Ir_r,s g4 11 4 2 23 57 1148 3 12 49 -20.3 73.2 g0.0 -22.9 -32.1 $1.3 (;3.2
JL_,JU;-3 HJU5 94 11 4 3 21 11 0 10 21 28 -29.0 81.3 -90.0 -15.4 -18.1 87.8 118 2 38 43.0
UJU_S H_; 94 11 4 0 43 10 1148 I 32 8 -6.1 88.9 90.0 -22.9 -18.1 48.9 78.1
ATLAJ;-3 HAS 94 11 4 4 ? 29 0 11 7 46 25.8 252.4 -90.0 -14.4 34.9 248.3 103 2 38 139.8
UJ_LS _ 94 11 4 £ 42 59 1148 ? 31 54 54.8 270.4 g0.0 -22.9 34.0 247.9 134.9
&T2.J_-3 _ 94 11 4 4 11 1 0 11 11 18 14.4 2£0.2 -90.0 -16.4 23.1 2"/4.9 125 0 52 148.1
UJ_S HI.S 94 11 4 3 18 45 1148 4 7 40 39.5 258.0 90.0 -22.9 22.1 275.3 131.4
A_r, AS-3 J4AS 94 11 4 4 15 47 0 11 14 4 -1.5 249.5 -90.0 -14.4 7.4 283.3 180 2 39 152.2
UJLRS JHL$ 94 11 4 i 36 5 1148 2 2"; 1 21.1 245.9 90.0 -22.9 4.9 284.6 117.4
A_"_JU;-3 )4JLS 94 11 4 4 38 25 0 11 35 42 -58.4 338.3 -90.0 -18.4 -39.(; 340.8 93 2 39 98.4
UAI_S H2_S 94 11 4 7 14 48 1148 8 3 45 -27.0 4.9 gO.0 -22.9 -39.1 341.7 58.6
AT_J;-3 FU_S 94 11 4 4 40 27 0 11 40 44 -55.7 g.9 -90.0 -16.4 -39.7 4.5 148 0 58 80.7
UkP,S _S g4 11 4 5 38 34 1148 (; 27 25 -26.9 29.3 90.0 -22.9 -3g.0 (;.0 58.4
ATLAS-3 )4AS 94 11 4 4 45 29 0 11 45 46 -44;.7 37.4 -90.0 -1(;.4 -32.9 25.4 153 0 45 (;3.3
UJU_ H2.S 94 11 4 4 0 11 1148 4 49 9 -20.4 48.9 90.0 -22.9 -32.2 27.0 43.5
ATLAS-3 HAS 94 11 4 4 51 16 0 11 51 33 030.5 57.1 -90.0 -14;.4 -19.4 43.4 149 2 31 44.'/
U_RS HI,S 94 11 4 2 19 40 1148 3 8 34 -7.1 45.0 90.0 -22.9 -19.0 45.0 "/4.4
$T_,_-3 H_S g4 11 4 7 8 40 0 14 8 57 25.6 204.5 -90.0 -16.4 34.6 222.4 105 2 47 139.3
U_RS )_r_s 94 11 4 9 54 16 1148 10 45 17 54.3 22"/.4 90.0 -22.9 33.? 222.5 136.1
J_J_S-3 HJLS 94 11 4 ? 11 41 0 14 11 58 15.8 213.3 -90.0 -14.4 24.4 228.1 126 0 39 144.(;
UJ_RS H2.S 94 11 4 (; 32 2 1148 7 21 2 41.9 212.1 90.0 -22.9 23.8 229.0 132.4
JLT_g-3 _S 94 11 4 ? 14; 28 0 14 18 45 0.0 222.? -90.0 -16.4 8.9 236.(; 68 2 2? 151.?
UJU_ H2,S 94 11 4 4 49 4 1148 S 38 1 22.9 218.4 90.0 -22.9 8.4 237.0 118.5
&T_S-3 FU_S 94 11 4 7 35 51 0 14 34 8 -54.8 284.9 -90.0 -14.4 -39.0 291.7 100 2 51 101.0
UJ_3 H2,5 94 11 4 10 27 1 1148 11 15 52 -24.4 315.7 90.0 -22.9 -38.5 292.4 59.7
AT;_S-3 J4_S 94 11 4 ? 41 8 0 14 41 25 -5£.1 321.0 -90.0 -16.4 -40.0 316.5 108 I 10 82.4
U_S )_r,S 94 11 4 8 51 lg 1148 9 40 18 -27.9 341.3 90.0 -22.9 -40.0 31./.8 58.2
ATLAS-3 H_S 94 11 4 7 45 55 0 14 46 12 -48.3 348.4 -90.0 -16.4 -34.2 337.0 190 0 32 66.1
U_R$ )G.S 94 11 4 7 12 54 1148 8 I 48 -21.4 0.8 90.0 -22.9 -33.3 338.'/ 43.2
A_.S-3 HAS 94 11 4 '/ 51 42 0 14 51 59 -32.4 9.2 -90.0 -14.4 -21.2 355.8 142 2 19 4'/.3
U_RS H2,$ 94 11 4 5 32 41 1148 4 21 37 -8.9 1"7.3 90.0 -22.9 -20.8 357.1 73.4
_T_-3 HJ_ 94 11 4 8 39 15 0 15 39 32 28.8 183.4 -g0.0 -16.4 34.5 199.5 109 2 53 139.1
U_ HLS 94 11 4 11 32 47 1148 12 21 4'/ 54.1 204.9 90.0 -22.9 33.5 199.3 135.9
._,_U_-3 HAS 94 11 4 8 42 1 0 15 42 18 14.5 189.8 -90.0 -14.4 2';.3 204.'7 131 0 33 145.8
UJ_S HI.S 94 11 4 8 8 32 1148 8 57 32 42.4 188.7 90.0 -22.9 24.3 205.5 132.9
AT_,S-3 FU_S 94 11 4 8 46 33 0 15 44 S0 1.5 198.8 -90.0 -16.4 10.4 212../ 129 2 20 151.3
UJ_RS J_,S 94 11 4 6 25 53 1148 7 14 82 24.4 195.3 90.0 -22.9 9.9 213.8 119.4
&TLAS-3 HAS 94 11 4 10 9 ';1 0 17 10 8 25.4 140.7 -90.0 -16.4 34.4 174;.4 122 2 59 138.9
UJ_S H2,S 94 11 4 13 9 17 1148 13 58 18 55.9 182.4 90.0 -22.9 33.4 1./6.1 138.4
AT_Jt,S-3 14AS 94 11 4 10 12 22 0 1'/ 12 3g 1"/.3 186.4 -90.0 -16.4 24.0 181.3 142 0 27 148.0
UJrr_RS I_T,5 94 11 4 9 48 3 1148 10 34 2 43.4 145.4 90.0 -22.9 24.9 182.0 133.2
ATZJ_S-3 HAS 94 11 4 10 14 38 0 17 14 55 3.1 1"/4.9 -90.0 -14.4 11.9 188.9 189 2 14 150.8
U_ I_T,S 94 11 4 8 2 23 1148 8 51 23 25.8 171.4 90.0 -22.9 10.(; 190.0 120.0
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Appendix 10. Concluded.
tJ.ue _t_ sub viow_g o]=ooz_d mJ.ss solar
_.ssioa aat_ ].lJ._ a.nglo _._t cLi.s t _ zonit.h
sat. instx_ment I_ mo da l_ am so da hx an sc 1at 1on beta alpha 1at Ion ]as hz am 8ngle
A_'LA5-3 HAS 94 11 4 10 35 15 0 17 36 33 -53.8 234.7 -90.0 -16.4 -38.3 242.6 94 3 2 103.6
UAHS _ 94 11 4 13 39 24 1148 14 28 11 -25.8 266.5 90.0 -22.9 -37.8 243.S 60.7
ATI,AS-3 HAS 94 11 4 10 41 33 0 1"/ 41 50 -SG.I; 270.3 -90.0 -16.4 -40.3 2G7.3 ISS 1 21 85.3
UAX5 P.LS 94 11 4 12 3 31 1148 12 52 22 -2?.3 292.0 90.0 -22.9 -39.4 268.7 59.2
ATI,AS-3 HAS 94 11 4 10 44 35 0 17 46 52 -49.3 300.3 -90.0 -16.4 -34.9 289.3 12./ 0 20 4;8.0
UA._S _ 94 11 4 10 25 41 1248 11 14 38 -22.4 312.8 90.0 -22.9 -34.3 290.5 G3.0
A_,S-3 HAS 94 11 4 10 52 7 0 17 52 24 -34.6 321.3 -90.0 -15.4 -23.0 307.9 141 2 G 50.0
UJ_S _ 94 11 4 8 45 42 1148 9 34 37 -10.8 329.7 90.0 -22.9 -22.6 309.2 72.6
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Appendix 11. Correlative measurementopportunities betweenATLAS-3 (SSBUV)and
UARS (HALOE).
t _-- into sul_ v£*w_g obe*r_d Id.sa so2au¢
_t m_.ss £on mat_ llite amg2o _t dist t:U_ zonit_
sat. instrument yr uo da I_ nn mc da hr an s¢ tat Ion beta alpha tat Ion kl hr am ang6e
.............................
AT_Jb.S-3 5SBUV 94 11 7 0 58 6 3 7 58 23 13.7 131.0 0.0 -90.0 13.7 131.0 42.3
UJ_RS ]IUt_,OE 94 11 6 21 31 27 1150 22 20 19 20.8 104.2 -45.0 -22.9 15.6 127.7 417 3 26 31.5
ATZJ_-3 SSBUV 94 11 7 2 28 21 3 9 28 38 13.0 107.6 0.0 -90.0 13.0 107.8 42.5
U).RS ILM_E 94 11 6 23 7 47 1150 23 56 39 20.5 80.0 -45.0 -22.9 15.2 103.5 509 3 20 31.2
ATL/J;-3 552W 94 11 8 1 4 54 4 8 5 11 11.3 122.0 0.0 -90.0 11.3 122.0 46.5
UJtJ_S ltJLLOE 94 11 7 21 36 22 1151 22 25 15 15.3 102.0 -43.9 -22.9 9.7 124.7 346 3 28 28.1
ATI,kS-3 5SBUV 94 11 8 2 35 9 4 9 35 26 10.6 98.6 0.0 -90.0 10.6 98.(; 46.8
UJU_S _L_LOE 94 12 ? 23 12 41 1152 0 I 34 15.0 77.8 -43.8 -22.9 9.3 100.5 253 3 22 25.7
ATZ.kS-3 5S2UV 94 11 8 5 35 32 4 12 35 49 8.7 51.6 0.0 -90.0 8.7 51.6 47.3
UJURS 14XLOZ 94 11 8 2 25 21 1152 3 14 14 14.2 29.5 -43.7 -22.9 8.5 52.1 66 3 10 25.0
&T'_S-3 5SBUV 94 11 8 7 5 46 4 14 6 3 8.0 28.2 0.0 -90.0 8.0 28.2 47.*/
UJ_RS IUtI_E 94 11 8 4 1 40 1152 4 50 33 13.9 5.3 -43.1; -22.9 8.1 27.9 30 3 4 24.6
ATLAS-3 5SBUV 94 11 8 8 3'; 59 4 15 36 16 7.3 4.8 0.0 -90.0 7.3 4.8 48.0
UJURS HALO][ 94 11 8 5 38 0 1182 6 26 53 13.5 341.2 -43.5 -22.9 7.7 3.7 126 2 57 24.2
A_r.JtS-3 SS2UV 94 11 8 10 6 13 4 17 6 30 6.6 341.4 0.0 -90.0 6.6 341.4 48.4
UJtJRS IIALOE 94 11 8 7 14 19 1152 8 3 13 23.1 317.0 -43.4 -22.9 7.3 339.5 222 2 51 23.8
ATIJ_-3 SSBUV 94 11 8 11 36 27 4 18 36 44 5.8 318.0 0.0 -90.0 5.8 318.0 48.8
U,_S HALO!" 94 11 8 8 50 39 1152 9 39 33 12.8 292.8 -43.3 -22.9 6.9 315.3 319 2 45 23.5
ATLJLS-3 SSBUV 94 11 8 16 6 52 4 23 7 9 2.8 247.4 0.0 -90.0 2.8 247.4 50.2
U)JRS ItALOE 94 11 8 13 39 38 1152 14 28 32 11.7 220.4 -42.9 -22.9 5.7 242.7 607 2 27 22.3
JtTLAS-3 SS2UV 94 11 8 17 37 6 5 0 37 23 2.1 224.0 0.0 -90.0 2.1 224.0 50.6
U_ lurid5 94 11 8 15 15 57 1152 18 4 51 11.3 196.2 -42.8 -22.9 5.3 218.5 704 2 21 22.0
JtTLJtS-3 SSBUV 94 11 8 19 7 19 5 2 7 36 1.4 200.6 0.0 -90.0 1.4 200.6 51.1
UJUR5 IU_LOE 94 11 8 16 52 17 1152 17 41 11 11.0 172.0 -42.7 -22.9 4.9 194.3 801 2 15 21.6
ATLAS-3 85BUV 94 11 8 20 37 33 5 3 37 50 0.6 177.2 0.0 -90.0 0.6 177.2 51.6
UJ_RS HALO][ 94 12 8 18 28 3(; 1152 19 27 31 20.6 147.8 -42.6 -22.9 4.5 170.1 899 2 8 21.2
ATLJt5-3 SSBUV 94 11 9 4 11 42 5 11 21 59 "/.0 66.1 0.0 -90.0 7.0 66.1 52.2
UARS ][L_E 94 11 9 0 53 54 1153 i 42 49 9.1 51.2 -42.1 -22.9 2.9 73.3 923 3 17 19.'/
ATL),S-3 552UV 94 11 9 5 41 56 5 12 42 13 6.3 42.7 0.0 -90.0 6.3 42.7 52.6
UAP,S IU_I_[ 94 11 9 2 30 13 1153 3 19 9 8.8 27.0 -42.0 -22.9 2.5 49.1 828 3 11 19.3
ATI.AS-3 8SBUV 94 11 9 7 12 9 5 14 12 26 5.6 19.3 0.0 -90.0 5.6 19.3 53.0
UARS HJ_T,OE 94 11 9 4 6 33 1153 4 55 29 8.4 2.8 -41.8 -22.9 2.1 24.9 732 3 5 18.9
ATIJtS-3 SSBLr7 94 11 9 iS 42 23 5 15 42 40 4.9 356.0 0.0 -90.0 4.9 355.9 53.4
UARS ]IIJU_E 94 11 9 S 42 52 1153 6 31 48 8.1 338.6 -41.7 -22.9 1.7 0.7 636 2 59 18.6
ATIJ),S-3 SSBUV 94 11 9 11 42 35 5 18 42 52 2.6 308.7 0.0 -90.0 2.6 308.7 54.5
U_ I_U_OE 94 11 9 8 55 31 1153 9 44 28 7.3 290.3 -41.5 -22.9 0.9 312.3 444 2 67 17.8
A_JtS-3 552UV 94 11 9 13 12 48 S 20 13 5 1.8 285.3 0.0 -90.0 1.8 285.3 55.0
U_RS I_,_OE 94 11 9 10 31 50 1153 11 20 48 7.0 266.1 -41.3 -22.9 0.6 288.1 346 2 40 17.4
ATZ_S-3 SSBUV 94 11 9 14 43 2 5 21 43 19 1.1 261.9 0.0 -90.0 1.1 261.9 55.5
UJt_S HAI_E 94 11 9 12 8 20 1153 12 57 7 6.6 241.9 -41.2 -22.9 0.2 263.9 248 2 34 17.0
A_'LJ_-3 5S]SDV 94 11 9 16 13 15 5 23 13 32 0.4 238.6 0.0 -90.0 0.4 238.5 56.0
U_ IULLOE 94 11 9 13 44 29 1153 14 33 27 6.3 217.8 -41.0 -22.9 -0.2 239.7 150 2 28 16.7
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Appendix 11. Continued.
t_ _to s_ view_g o_et_d _s aol_
_t _nion sat_ 1 lit_ angle _t diat t_ senit_
mat. inJ_nt _ _ da _ _ mc da _ _ ac lat Ion beta alpha _at Ion _ _ _ _gle
ATLAS-3 SSBUV 94 11 9 17 43 2_) 4; 0 43 44; -0.3 215.2 0.0 -90.0 -0.3 215.2 54;.5
U,q.qS H/U,01_ 94 11 9 15 20 48 1153 16 9 47 5.9 193.4; -40.9 -22.9 -0.4; 215.5 53 2 22 14;.3
&_r_s-3 SSBUV 84 11 10 7 14; 32 6 14 14 49 -7.8 4.3 0.0 -90.0 -7.8 4.4 41.9
U/U_S ]I/A/_I[ 94 11 10 5 4;7 4;1 1154 4; 34; 33 2.8 335.9 -38.5 -22.8 -4.1 357.8 83!) I 24; 12.9
ATLAS-3 SSBUV 94 11 10 8 44 42 4; 15 44 59 -8.5 340.8 0.0 -80.0 -8.5 341.0 4;2.5
U,q.IRS IUt_OK 94 11 10 7 24 0 1154 8 12 53 2.4 311.7 -39.4 -22.9 -4;.5 333.4; 837 1 20 12.5
J_Af;-3 SSBW 94; 11 10 14 48 22 4; 21 4;8 39 -1.4 253.3 0.0 -90.0 -1.4 253.4; I;1.5
U/_S P_U,OE 94 11 10 12 12 58 1154 13 1 52 1.4 239.2 -38.8 -22.9 -5.4; 24;1.0 969 2 35 11.4
AT;_5-3 5SBUV 94 11 10 1(; 18 32 4; 23 18 4;9 -2.1 229.9 0.0 -g0.0 -2.1 230.0 4;2.1
U_qS 14ALOE 94 11 10 13 49 17 1154 14 38 12 1.0 215.0 -38.7 -22.9 -6.0 23(;.8 84;g 2 29 11.0
ATIJ_-3 SSBUV 94 11 10 19 18 52 7 2 19 9 -3.5 183.2 0.0 -90.0 -3.5 183.3 4;3.2
UJLqS I_JU,OI[ 84 11 10 17 1 55 1154 17 50 51 0.4 166.4; -38.4 -22.9 -6.8 188.4 670 3 14; 10.3
ATLAS-3 SSBUV 94 11 10 20 49 1 7 3 49 18 -4.3 159.8 0.0 -90.0 -4.3 159.9 4;3.8
UAI_S 14A.LOE 94 11 10 18 38 14 1154 19 27 11 0.0 142.4 -38.2 -22.9 -';.2 164.2 572 2 10 9.9
ATLJ_-3 SSBI._ 94 11 10 22 18 56 7 5 19 13 -5.8 136.0 0.0 -90.0 -5.8 136.0 4;4.4;
UA.q5 IULLOE 94 11 10 20 14 33 1154 21 3 30 -0.3 118.2 -38.1 -22.9 -7.5 140.0 4;74 2 4; 9.5
ATLAS-3 SSBUV 94 11 10 23 48 4; 7 4; 49 23 -5.4; 112.4; 0.0 -90.0 -4;.4 112.7 4;5.2
UJLRS IL_LOI[ 94 11 10 21 S0 51 1154 22 39 50 -0.5 94;.0 -37.9 -22.8 -7.5 115.8 373 1 58 9.2
ATLAS-3 SSBL_ 94 11 11 1 19 14; 7 8 19 33 -7.3 89.2 0.0 -90.0 -7.3 89.3 4;5.8
UA,qS }ULT,OI_ 84 11 10 23 27 10 1155 0 16 10 -1.0 69.8 -37.7 -22.9 -8.3 91.4; 274 I 52 0.8
ATL_.S-3 SSBUV 94 11 I1 2 4_) 24; 7 9 49 43 -8.0 4;5.8 0.0 -80.0 -8.0 65.9 4;4;.4
UJ_I_5 ltJU_l_ 84 11 11 1 3 29 1155 1 52 30 -1.3 45.4; -37.5 -22.8 -8.6 47.4 175 I 4;5 8.4
ATLAS-3 SSBL_r 94 11 11 4 19 34; 7 11 19 53 -8.7 4;2.5 0.0 -90.0 -8.7 42.6 4;7.0
UA.qS IULLOI[ 94 11 11 2 39 48 1155 3 28 4;9 -1.5 21.4 -37.4 -22.9 -9.0 4;3.2 74; 1 39 8.1
ATLAS-3 5SBUV 94 11 11 7 19 55 7 14 20 12 -10.2 355.7 0.0 -90.0 -10.2 355.8 (;8.3
UAP,S BALOE 84 11 11 5 52 25 1155 4; 41 18 -2.3 333.0 -37.0 -22.5 -9.8 354.8 120 I 27 7.4
ATLAS-3 SSBU_' 94 11 11 8 50 5 7 15 50 22 -10.9 332.3 0.0 -90.0 -10.9 332.4 4;8.9
U_S _LOE 94 11 11 ? 28 44 1155 8 17 38 -2.6 308.8 -34;.8 -22.9 -10.1 330.6 214; I 21 7.0
AI"IJ_S-3 S$BUV 94 11 11 10 20 15 ? 17 20 32 -11.4; 308.9 0.0 -90.0 -11.4; 309.0 4;9.5
UA.qS 14AJLOE 94 11 11 9 5 3 1155 9 53 57 -2.9 284.4; -34;.4; -22.9 -10.5 304;.4; 314 I 15 6.4;
AT2.AS-3 SSBUV 94 11 11 10 52 54 7 17 53 11 48.8 80.3 0.0 -30.0 48.8 80.4; 89.2
UA,qS IUt,_OE 94 11 11 11 44 20 1155 12 33 13 44;.3 105.1 -143.7 -22._) 4;1.1 74.0 985 0 51 144;.8
ATLAS-3 SSBU'_ 94 11 11 11 50 25 7 18 50 42 -12.4; 285.5 0.0 -90.0 -12.4 285.4; 70.1
UARS IV_LO_' 84 11 11 10 41 22 1155 11 30 17 -3.3 24;0.4 -34;.5 -22.9 -10.8 282.2 4;11 1 8 6.3
ATLAS-3 SSBr,_ ' 94 11 11 13 20 20 7 20 20 37 -13.9 261.6 0.0 -80.0 -13.9 24;1.7 71.1
U_t.qS RA_LOI[ 94 11 11 12 1"/ 40 1155 13 6 37 -3.4; 234;.2 -36.3 -22.9 -11.2 258.0 504 1 2 5.9
ATLAS-3 SSBUV 94 11 11 19 20 59 8 2 21 14; -14;.8 14;8.0 0.0 -90.0 -14;.8 14;8.1 73.6
U,_S ]4gt_OE 94 11 11 18 42 55 1155 13 31 56 -4.9 139.4 -35.5 -22.9 -12.7 14;1.2 874 0 38 4.6
ATLAS-3 SSBU_' _)4 11 11 20 51 9 8 3 51 24; -17.5 144.4; 0.0 -90.0 -17.5 144.7 74.2
UA_RS I/ALOE 84 11 11 20 19 13 1155 21 8 5 -5.2 115.2 -35.3 -22.9 -13.0 137.0 94;5 0 31 4.3
ATL_.S-3 SSBrJV 94 11 12 17 0 12 9 0 0 29 49.6 339.7 0.0 -90.0 49.4; 339.8 85.0
UA_S 14AI,OE 94 11 12 18 13 34; 115(; 13 2 34 49.1 7.4 -147.4 -22.9 43.8 334.7 752 1 13 14;4.0
ATLAS-3 SSBUV 94 11 12 19 24; 22 9 2 24; 39 -I_).1 159.3 0.0 -90.0 -19.1 159.4 79.8
U,q-qS l_qLOE 94 11 12 18 47 30 1154; 19 34; 30 -9.4 138.3 -32.5 -22.9 -17.9 158.2 187 0 38 2.8
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Appendix 11. Concluded.
t_ _t_ s_ Tiew_g o_er_d _ss sol_
9_t _lsion aate llit_ _gle _t _st t_ zeni_
sat. ins_uaent yr mo da hr _n mc da hr In sc }.at lon bst& alpha tat lon }_ hz m_ Lngle
ATLAS-3 SSBUV 94 11 12 20 4 3 9 3 4 20 42.0 306.9 0.0 -90.0 42.0 307.0 89.2
UA.q3 BAr.OK 94 11 12 19 49 52 115'5 20 38 43 49.3 343.3 -147.7 -22.9 43.9 310.4; 357 0 14 143.8
ATLAS-3 SSBUV 94 11 12 20 56 32 9 3 56 49 -19.9 135.9 0.0 -90.0 -19.9 136.0 80.4
UARS ]SALOE 94 11 12 20 23 48 115.( 21 12 39 -9.7 112.1 -32.3 -22.9 -18.2 134.0 274 0 32 3.0
AYI,AS-3 SSBUV 94 11 12 21 34 28 9 4 34 4'; 41.9 284.1 0.0 -90.0 41.9 28.(.2 89.0
UARS HALO][ 94 11 12 21 2.( 9 115.( 22 15 3 49.4 319.2 -147.9 -22.9 44.0 28.(.4 294 0 8 143../
AYIJkS-3 SSBUV 94 11 12 22 2.( 42 9 5 2.( 5g -20..( 112.4 0,0 -g0.0 -20.6 112.9 81.0
UA._S HALO][ 54 11 12 22 0 66 115'( 22 48 59 -10.0 8"/.8 -32.1 -22.9 -18.& 109.8 3.(3 0 2.( 3.3
ATLAS-3 ISSBUV 94 11 12 23 4 3"/ 9 66 4 54 42.5 2.(0.3 0.0 -90.0 42.5 2.(0.4 88.5
UAI_ HALOE 94 11 12 23 2 25 115'( 23 51 23 49.S 295.1 -148.1 -22.9 44.2 2.(2.3 232 0 2 143.1;
ATLAS-3 SSBUV 94 11 12 23 5 .( 52 9 6 57 g -21.3 8g.0 0.0 -90.0 -21.3 89.1 81..(
UA.q3 HALOE 94 11 12 23 3.( 24 1157 0 25 18 -10.3 .(3..( -31.8 -22.9 -18.9 85.6 451 0 20 3.5
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Appendix 12.Correlative measurementopportunitiesbetweenATLAS-3 (SSBUV)and
UARS (MLS).
ti.mD L_t.o jl_, _,';e.dJ.ng o]_mr'_ld mlnl, iolaz
mlmm£on a at.ll ].].£t.e anglll Ip_i.nt. {I.il t t _,,- uenit_
sat. ini_cument _ _ _ _ _n mc da h_ mn sc fat _on beta alpha Zat Icm ]cm hr nm angle
&TIJL8-3 8SBb'V 94 11 5 ? 51 4 1 14 51 21 -55.1 31g.9 0.0 -g0.0 -55.1 319.8 79 1 8 81.9
UARS MZ.S 94 11 5 8 59 11 1149 9 48 9 -41.2 348.8 50.0 -22.9 -54.9 321.1 51.5
A_IJ_S-3 SSBUV 94 11 S ? 54 36 I 14 54 53 -48.8 339.5 0.0 -90.0 -48.8 339.4 134 0 33 ?0.3
UA4_S JHI,S 94 11 5 ? 20 48 1149 8 g 43 -35.3 6.5 90.0 -22.9 -48.1 340.9 56.0
ATLAS-3 8SBUV 94 11 5 7 59 23 1 14 59 40 -36.2 357.8 0.0 -g0.0 -36.2 357.7 107 2 18 55.5
UARS )tLS 94 11 5 5 40 50 1149 & 29 42 -24.4 21.6 50.0 -22.9 -36.3 358.9 64.8
A_-J_S-3 SSBUV 94 11 5 9 29 28 1 16 29 45 -37.6 333.3 0.0 -90.0 -37.6 333.3 159 2 12 5?.1
U;_RS HZ,S 94 11 5 7 17 20 1149 8 6 12 -25.3 35?.8 90.0 -22.9 -37.3 335.0 64.4
ATIJ_S-3 SSBUV 94 11 5 18 23 39 2 I 23 56 -56.4 149.8 0.0 -90.0 -56.6 149.8 106 I 49 8?.5
U,4_S HZ,S 94 11 5 20 13 8 1149 21 2 6 -42.4 179.8 90.0 -22.9 -56.5 151.6 52.1
_.TI*AS-3 SSBUV 54 11 5 18 26 55 2 i 2"/ 12 -52.1 170.2 0.0 -90.0 -52.1 I"/0.2 169 0 8 77.0
UJU_$ )0.5 94 11 5 10 35 18 1149 19 24 11 -38.1 198.8 90.0 -22.9 -51.4 172.3 55.4
J_'£JLS-3 SSBUV 94 11 5 18 31 11 2 1 31 28 -42.2 189.4 0.0 -90.0 -42.2 189.6 132 1 35 63.?
UARS )tI.S 94 11 5 1(; 56 7 1168 17 45 3 -29.8 215.1 90.0 -22.9 -42.0 191.2 62.2
ATI,AS-3 SSBUV 94 11 5 18 36 43 2 1 3? 0 -25.8 206.0 0.0 -90.0 -25.8 206.0 136 3 22 40.2
UJUtS J_S 94 11 5 15 14 32 1149 16 3 2"/ -13.5 228.0 90.0 -22.9 -25.3 20?.3 ";6.1
ATZJ_S-3 SSBUV 94 11 5 19 53 54 2 2 54 11 -56.5 125.4 0.0 -80.0 -56.5 125.4 115 1 55 88.4
UA2_S M2,S 94 11 5 21 49 23 1149 22 38 15 -42.5 155.5 90.0 -22.9 -56.6 127.3 52.3
ATZJ_S-3 $SBU'# 94 11 5 19 5? 25 2 2 5? 42 -52.1 147.4 0.0 -90.0 -52.1 147.4 80 0 14 77.1
UAJtS H6,S 94 11 5 20 11 32 1149 21 0 31 -38.2 174.5 90.0 -22.9 -51.5 148.0 55.6
ATZ.AS-3 SSBUV 94 11 5 20 1 2? 2 3 I 44 -42.8 165.8 0.0 -90.0 -42.8 165.0 115 1 29 64.6
UARS HZ,$ 94 11 5 18 32 21 1149 15 21 12 -29.9 190.8 90.0 -22.9 -42.1 166.9 62.4
ATZ.AS-3 SSBUV 94 11 5 20 6 58 2 3 ? 15 -26.5 182.5 0.0 -90.0 -26.5 182.5 85 3 15 49.0
UARS H2,8 94 11 5 16 51 2 1149 17 39 5? -14.5 204.2 90.0 -22.9 -26.2 183.3 75.6
ATLAS-3 SSBUV 96 11 5 21 24 9 2 4 24 26 -56.7 100.9 0.0 -90.0 -56.7 100.9 126 2 I 89.3
UARS H2,S 54 11 5 23 25 3? 1150 0 14 35 -42.6 131.2 90.0 -22.9 -56.? 103.0 52.4
ATZ_$-3 SSB_ 94 11 5 21 27 40 2 4 2? 5? -52.5 123.2 0.0 -90.0 -52.5 123.2 6cJ 0 20 78.0
UARS J<2_8 94 11 5 21 48 2 1149 22 3? 1 -39.0 151.1 90.0 -22.9 -52.4 124.2 55.2
JLTLAS-3 SSBUV 94 11 5 21 31 27 2 4 31 44 -44.1 141.0 0.0 -90.0 -44.1 141.0 192 1 22 66.2
UJU_S )tZ,8 94 11 5 20 8 52 1149 20 57 42 -30.'/ 167.2 90.0 -22.9 -43.1 143.0 61.9
ATIJ_S-3 8SBUV 94 11 5 21 36 58 2 4 3? 15 -28.0 158.4 0.0 -90.0 -20.0 158.4 135 3 9 50.5
UARS HI,S 94 11 5 18 27 32 1148 19 16 2? o15.4 180.4 90.0 -22.9 -2?.2 159.4 "/5.1
ATJCJLS-3 SSBUV 94 11 5 22 54 38 2 5 54 56 -56.6 ?8.2 0.0 -90.0 -56.6 ?8.2 33 2 ? 89.3
UARS H2_S 94 11 6 1 I 5"1 1150 1 50 44 -42.7 107.0 90.0 -22.9 -56.8 98.? 52.6
ATZ_AS-3 SSBUV 94 11 5 22 5? 40 2 5 5? 57 -53.3 97.5 0.0 -90.0 -53.3 97.5 180 0 26 79.?
UARS KLS 94 11 5 23 24 17 1150 0 13 11 -39.1 126.8 90,0 -22.9 -52.5 99.9 55.3
ATZ.A_-3 8SBUV 94 11 5 23 1 42 2 6 1 58 -44.6 117.2 0.0 -90.0 -44.6 11";.2 167 I 16 67.1
UAJRS H2_S 54 11 8 21 48 22 1145 22 34 23 -31.6 143.8 90.0 -22.9 -44.0 119.z 61.8
A_IJ_$-3 SSBb'V 94 11 5 23 ? 14 "2 6 ? 31 -28.? 134.9 0.0 -90.0 -28.? 134.9 8? 3 3 51.4
U_RS FtZ,S 94 11 5 20 4 3 1149 20 52 58 -16.3 156.6 90.0 -22.8 -28.1 135.5 ?4.4
&T_-3 8$BU_ 94 11 6 0 25 10 2 ? 28 2? " -56.6 55.4 0.0 -90.0 -56.6 55.4 69 2 12 89.4
VJ_RS KL$ 94 11 6 2 38 6 1150 3 27 4 -42.? 82.? 90.0 -22.9 -56.9 54.4 52.?
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Appendix12. Continued.
t_ :i.nt_ s_ view J.ng o]_,aez _d ,-;ms so2*.t
mission sate llJ.t.l _gle point, d.J.st t_ so n£t_
sat. instrument yr _o da h: mm sc da hr am sc 1at 1on beta all0ha 2at 1on k_ l_r _m a_gle
.............................
A_[,AS-3 SSBUV 94 11 4 0 28 11 2 7 28 28 -53.2 74.8 0.0 -90.0 -53.2 74.8 88 0 32 75.8
U,_t_S KT,8 94 11 £ 1 0 31 1150 1 49 30 -39.2 102.5 90.0 -22.9 -52.6 75.6 55.5
ATIJ_S-3 SSBU_" 94 11 4 0 31 57 2 ? 32 14 -45.2 93.3 0.0 -90.0 -45.2 93.3 153 1 10 88.0
UJ_S H_r,s 94 11 5 23 21 52 1150 0 10 53 -32.5 119.9 90.0 -22.9 -45.0 55.3 41.0
A_-.JU;-3 88BUV 94 11 6 0 3? 14 2 ? 3? 31 -30.1 110.? 0.0 -90.0 -30.1 110.'; 125 2 56 52.9
UA,_S HLS 94 11 5 21 40 49 1149 22 29 49 -18.0 133.3 90.0 -22.9 -29.8 111.9 ?3.3
ATZ,J_S-3 SSB'JV 94 11 E I 55 40 2 8 55 57 -54.8 32.? 0.0 -90.0 -58.8 32.7 184 2 18 89.4
UARS PLT,S 94 11 £ 4 14 20 1150 5 3 13 -42.8 58.4 90.0 -22.9 -57.0 30.0 52.9
ATT_.AS-3 55BU'v" 94 11 £ i 58 26 2 8 58 43 -53.6 50.5 0.0 -90.0 -53.4 50.5 88 0 38 80.?
UJ_q3 KT,S 94 11 6 2 3? 2 1150 3 26 0 -40.0 79.1 90.0 -22.9 -53.5 51.8 55.1
A_L'r-J_-3 SSBUV 94 11 8 2 2 12 2 9 2 29 -45.7 69.5 0.0 -90.0 -45.7 69.5 137 1 4 48.9
UJ_RS HI,8 94 21 4 0 58 ? 1150 i 4? 3 -32.4 95.6 90.0 -22.9 -45.1 70.9 61.2
ATLAS-3 SSBUV 94 11 4 2 ? 14 2 9 ? 31 -31.4 84.4 0.0 -90.0 -31.6 86.4 173 2 49 54.4
UA!qS I_,S 94 11 5 23 17 20 1150 0 8 19 -19.0 109.8 90.0 -22.9 -30.8 88.0 ?2.8
A/_r,J_S-3 5SBUV 94 11 G 4 58 56 2 11 59 13 -54.2 2.0 0.0 -90.0 -54.2 2.0 100 0 50 82.4
UAIRS H;,S 94 11 8 5 49 30 1150 6 38 29 -40.2 30.5 90.0 -22.9 -53.7 3.2 55.4
ATI.kS-3 SSB_," 94 11 6 5 2 42 2 12 2 59 -46.8 21.6 0.0 -90.0 -46.8 21.6 116 0 51 ?0.7
UAR5 M1,5 94 11 6 4 10 52 1150 4 59 52 -33.5 47.7 90.0 -22.9 -46.1 22.8 60.9
ATZ.AS-3 SSBLTV 94 11 6 5 ? 44 2 12 8 1 -32.9 39.3 0.0 -90.0 -32.9 39.3 84 2 37 56.2
UARS PL_,S 94 11 6 2 30 21 1150 3 19 20 -20.8 82.0 90.0 -22.9 -32.6 40.1 71.8
ATtiCS-3 SSBUV 94 11 8 8 29 11 2 13 29 28 -54.5 337.6 0.0 -90.0 -54.5 337.6 114 0 58 83.3
UAJ_S HI,$ 94 11 6 ? 25 45 1150 8 14 38 -40.3 6.2 90.0 -22.9 -53.8 338.9 55.6
ATLAS-3 SSBUV 94 11 6 8 32 5? 2 13 33 14 -47.3 357.7 0.0 -90.0 -47.3 357.7 97 0 45 71.6
UAIR5 KT,$ 94 21 8 5 47 22 1150 4 35 23 -34.3 24.1 90.0 -22.9 -47.0 358.9 60.4
AI_r,J_S-3 SSBUV 94 11 6 £ 37 44 2 13 38 1 -34.3 15.0 0.0 -90.0 -34.3 15.0 142 2 30 57.8
UARS KL$ 94 11 6 4 6 51 1150 4 55 50 -21.? 38.3 90.0 -22.9 -33.5 16.2 71.3
ATIJt.S-3 SSBUV 94 11 4 ? 59 26 2 14 59 43 -54.8 313.3 0.0 -90.0 -54.8 313.3 121 1 2 84.1
UJU:,$ HLS 94 11 6 9 2 15 1150 9 51 9 -41.0 342.8 90.0 -22.9 -54.8 315.2 55.1
,_'r_,J_5-3 5SBUV 94 11 6 8 3 12 2 15 3 29 -47.8 333.? 0.0 -90.0 -47.8 333.8 100 0 39 ?2.5
UARS l_,S 94 11 6 ? 23 3? 1150 8 12 32 -34.4 359.9 90.0 -22.9 -47.1 334.4 60.6
ATZJ_S-3 SSBUV 94 11 6 8 ? 59 2 15 8 16 -35.0 351.3 0.0 -90.0 -35.0 351.4 99 2 24 58.6
UJ_RS KT,S 94 11 6 5 43 22 1150 6 32 20 -22.6 14.5 90.0 -22.9 -34.5 352.3 70.8
ATI.AS-3 SSBUV 94 11 6 9 29 41 2 16 29 58 -55.1 289.0 0.0 -90.0 -55.1 289.0 126 1 8 85.0
UJ_S F_$ "94 11 6 10 38 30 1150 11 2? 28 -41.1 318.5 90.0 -22.9 -54.9 290.9 55.3
A_$-3 SSBUV 94 11 6 9 33 13 2 16 33 30 -48.9 308.6 0.0 -90.0 -48.9 308.6 185 0 33 74.1
UJ_RS MI.S 94 21 8 9 0 ? 1150 9 49 2 -35.3 334.3 90.0 -22.9 -48.1 310.8 40.1
A_.AS-3 SSBUV 94 11 6 9 38 14 2 16 38 31 -35.4 327.7 0.0 -90.0 -35.6 327.7 41 2 18 59.5
U._S HLS 94 11 6 ? 19 52 1150 8 8 50 -23.5 350.8 90.0 -22.9 -35.4 328.4 70.3
ATLJ_S-3 85BUV 94 11 6 10 59 56 2 18 0 13 -55.4 264.6 0.0 -90.0 -55.4 264.8 134 I 14 85.8
UXP_ H3,S 94 11 G 12 14 44 1150 13 3 3? -41.2 294.3 90.0 -22.9 -55.0 244.4 55.4
._TIJ_S-3 SSBUV 94 11 8 11 3 43 2 18 4 0 -48.8 285.8 0.0 -90.0 -48.8 285.8 88 0 27 ?4.3
U_S HI,S 94 11 6 10 36 21 1150 11 25 22 -35.4 312.0 90.0 -22.9 -48.2 286.5 60.3
AT_,J_S-3 SSBUV 94 11 6 11 8 14 2 18 8 31 -37.0 303.3 0.0 -90.0 -37.0 303.3 123 2 11 61.1
UAJt5 H=,S 94 11 iS 8 56 22 1150 9 45 21 -24.4 327.0 90.0 -22.9 -36.3 304.4 69.8
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Appendix 12. Continued.
tJ_e _nte sub _iewing obeorved _sm sol_
_t _smlon mate tl£te angle point d&lt t;'-- =onlt_
sat. _atrualnt _ Ro da hz _ mc da ht _ me tat Ion beta alpha fat _on k_ l_t _ _glo
ATIJU;-3 SSBUV 94 11 6 15 30 42 2 22 30 59 -56.0 191.4 0.0 -90.0 -56.0 19],.4 147 Z 32 88.3
UJtP_ _ 94 11 6 17 3 2"/ 1150 17 52 26 -42.4 221.4 90.0 -22.9 -55.3 193.7 55.9
AYLAS-3 852W 94 11 6 15 34 13 2 22 24 30 -50.8 222.4 0.0 -90.0 -50.8 212.4 16"/ 0 8 77.6
UA!_; _ 94 11 6 15 25 3? 1150 16 14 31 -37.1 240.? 90.0 -22.9 -50.1 214.5 $9.6
ATL*IS-3 SSBUV 94 11 6 15 38 45 2 22 39 2 -39.6 231.4 0.0 -90.0 -]9.6 231.4 119 1 52 64.4
UXP_S 14LS 94 11 6 13 45 54 1150 14 34 51 -27.1 255.9 90.0 -22.9 -39.1 232.? 68.2
A_-3 SSBUV 94 11 G 17 0 5? 3 0 I 14 -56.2 166.9 0.0 -90.0 -56.2 166.9 1?8 I 38 89.2
UAI_S MLS 94 11 6 18 39 42 1150 19 28 35 -41.5 197.2 90.0 -22.9 -55.4 169.6 56.1
ATL,_S-3 SSBW 94 11 6 1? 4 28 3 0 4 45 -51.2 188.3 0.0 -90.0 -51.2 188.3 172 0 2 78.5
UAP.S KLS 94 11 6 17 1 51 1150 17 50 51 -37.2 216.4 90.0 -22.9 -50.2 190.2 59.7
ATLJU;-3 SSBUV 94 11 6 17 9 0 3 0 9 17 -40.2 207.7 0.0 -90.0 -40.2 207.7 94 1 46 65.3
UA_S _ 94 11 6 15 22 24 1150 16 11 22 -28.0 232.2 90.0 -22.9 -40.1 208.8 67.7
ATL._S-3 SSBUV 94 11 6 18 31 12 3 1 31 29 -56.4 142.5 0.0 -90.0 -56.4 142.5 189 I 44 90.0
UP.RS HLS 94 11 6 20 15 56 1150 21 4 55 -41.6 172.9 90.0 -22.9 -55.5 145.1 56.2
ATTJLS-3 SSBUV 94 11 6 18 34 $8 3 1 35 15 -51.1 165.5 0.0 -90.0 -51.1 165.5 67 0 3 ?8.6
UJ_S KLS 94 11 4 18 38 22 1150 19 27 21 -38.0 192.9 90.0 -22.9 -51.2 166.4 59.2
ATLAS-3 SSBUV 94 11 6 18 39 0 3 I 39 17 -41.5 183.1 0.0 -90.0 -41.5 183.1 162 I 40 66.9
UJtl_$ HLS 94 11 6 16 58 55 1150 17 47 52 -28.8 208.6 90.0 -22.9 -41.0 184.9 67.2
AT_S-3 SSBUV 94 11 6 18 44 47 3 1 45 4 -24.1 199.8 0.0 -90.0 -24.1 199.8 115 3 2? 51.9
UJkRS KLS 94 11 6 15 17 3 2150 16 5 55 -11.? 221.1 90.0 -22.9 -23.5 200.? 82.4
ATLAS-3 8SBUV 94 11 6 20 1 5? 3 3 2 14 -56.2 121.4 0.0 -90.0 -56.2 121.5 26 I 50 89.3
UXRS KLS 94 11 6 21 52 2? 1150 22 41 25 -42.4 149.5 90.0 -22.9 -56.4 121.4 55.8
A_-3 SSBUV 94 11 6 20 4 58 3 3 5 15 -52.0 140.0 0.0 -90.0 -52.0 160.0 169 0 9 80.2
UARS H/,S 94 11 6 20 14 36 1150 21 3 30 -38.1 168.6 90.0 -22.9 -51.3 142.1 59.4
A_S-3 SSBUV 94 11 6 20 9 15 3 2 9 32 -42.1 159.3 0.0 -90.0 -42.1 159.3 142 I 32 67.7
UARS HLS 94 11 6 18 35 25 1150 19 24 22 -29.? 184.9 90.0 -22.9 -42.0 161.0 66.?
AT'_._$-3 SSBUV 94 11 6 20 14 47 3 3 15 4 -25.6 175.7 0.0 -90.0 -25.6 175.? 152 3 20 53.3
U_$ ]_LS 94 11 6 16 53 50 1150 17 42 46 -13.5 197.8 90.0 -22.9 -25.2 177.1 81.1
AT_S-3 SSBLTV 94 11 6 21 32 28 3 4 32 45 -56.1 98.? 0.0 -90.0 -56.1 98.7 107 i 56 89.3
UARS HLS 94 11 6 23 28 41 1151 0 17 34 -42.4 125.3 90.0 -22.9 -54.5 97.1 55.9
AT_S-3 SSBUV 94 11 6 21 35 29 3 4 35 46 -52.0 117.2 0.0 -90.0 -52.0 117.2 77 0 15 80.3
UAI_ KLS 94 11 6 21 50 50 1150 22 39 50 -38.2 144.3 90.0 -22.9 -51.4 117.8 59.6
AT_S-3 5SBt_ 94 11 6 21 39 30 3 4 39 4? -42.7 135.5 0.0 -90.0 -42.? 135.5 117 I 2? 68.6
UAI_ KLS 94 11 6 20 11 40 1150 21 0 31 -29.8 160.6 90.0 -22.9 -42.1 136.7 66.9
AYT,AS-3 SSBUV 94 11 6 21 45 2 3 4 45 19 -26.3 152.2 0.0 -90.0 -26.3 152.2 103 3 14 54.1
UAI_S KLS 94 11 6 18 30 20 1150 19 19 16 -14.4 174.0 90.0 -22.9 -26.2 153.2 80.6
ATLAS-3 SSBUV 94 11 6 23 5 44 3 6 6 1 -52.4 93.0 0.0 -90.0 -52.4 93.0 ?0 0 21 81.1
UJU_S MI,S 94 11 6 23 27 21 1151 0 16 20 -39.0 120.9 90.0 -22.9 -52.3 94.1 59.1
ATLAS-2 SSBDV 94 11 6 23 9 45 3 6 10 2 -43.2 111.? 0.0 -90.0 -43.2 111.? 93 1 21 69.5
UJt-_S KT.$ 94 11 6 21 48 10 1150 22 3? 1 -30.? 136.9 90.0 -22.9 -43.0 112.8 66.4
A_S-3 SSBUV 94 11 6 23 15 2 3 6 15 19 -27.8 128.0 0.0 -90.0 -27.8 128.0 143 3 8 55.5
UAP,S HLS 94 11 6 20 6 51 1150 20 55 46 -15.3 150.2 90.0 -22.9 -27.1 129.3 80.0
ATLAS-3 SSBUV 94 11 ? 15 38 45 3 22 39 2 -55.5 187.3 0.0 -90.0 -55.5 187.4 55 1 2? 89.3
U2U_S HLS 94 11 7 17 6 31 1151 17 55 25 -41.3 215.5 90.0 -22.9 -55.1 187.8 59.6
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Appendix 12. Continued.
t J..me into o_ viow_g obeer_d ,,{la oo1_
_t _asion sat.e 1 J.ito anglo _'_t eL{st t J..le so nit3_
sat. J_stz_nt yr mo da }_ mm sc da hr J_t oc fat lon beta alpha fat Ion kl }_t _ anqlo
ATLAS-3 5SBUV 94 11 7 15 42 16 3 22 42 33 -49.6 207.5 0.0 -90.0 -49.6 207.5 74 0 13 ?8.4
UARS MLS 94 11 ? 15 28 25 1151 16 17 20 -36.2 234.0 50.0 -22.9 -49.1 208.2 64.2
ATZJUS-3 55BUV g4 11 7 15 46 33 3 22 46 50 -38.8 224.8 0.0 -90.0 -38.8 224.8 159 1 57 67.9
UARS MLS 94 11 ? 13 48 42 1151 14 37 40 -26.1 249.4 80.0 -22.9 -38.1 226.5 73.4
ATLAS-3 SSBUV 94 11 7 18 39 45 4 L 40 2 -55.4 141.8 0.0 -90.0 -55.4 141.8 146 I 39 89.5
UARS MLS 94 11 7 20 19 16 1151 21 8 15 -42.1 167.8 90.0 -22.9 -56.1 139.8 59.2
ATLAS-3 5SBUV 94 11 7 18 42 31 4 1 42 48 -51.1 158.1 0.0 -90.0 -51.1 155.1 171 0 1 81.7
UARS ML5 94 11 7 18 41 10 1151 19 30 10 -37.1 186.2 90.0 -22.9 -50.2 160.1 63.8
ATLAS-3 GSBUV 94 11 7 18 47 3 4 i 47 20 -40.0 177.4 0.0 -90.0 -40.0 177.4 106 1 45 69.5
UARS MLS 94 11 7 17 1 43 2151 17 50 41 -27.9 202.0 90.0 -22.9 -40.0 178.? 72.3
ATLAS-3 SSBUV 94 11 7 20 13 2 4 3 13 19 -51.0 135.3 0.0 -90.0 -51.0 135.3 70 0 4 81.8
UAR3 MLS 94 11 7 20 17 40 1151 21 6 40 -37.9 162.? 90.0 -22.9 -51.1 136.3 63.3
ATLAS-3 SSBUV 94 11 7 20 17 18 4 3 17 35 -40.6 153.? 0.0 -90.0 -40.6 153.7 79 i 39 70.3
UARS MLS 94 11 7 18 37 57 1151 19 26 50 -28.0 177.7 90.0 -22.9 -40.1 154.3 72.5
ATLAS-3 SSBUV 94 11 7 20 22 50 4 3 23 ? -23.9 169.4 0.0 -90.0 -23.9 169.4 128 3 26 57.2
UARS MLS 94 11 7 16 56 22 1151 17 45 14 -11.6 190.9 90.0 -22.9 -23.4 170.5 87.4
ATLAS-3 SSBUV 94 11 7 21 43 2 4 4 43 19 -51.9 109.8 0.0 -90.0 -51.9 109.8 168 0 10 83.3
UARS MLS 94 11 ? 21 53 54 1151 22 42 49 -38.0 138.4 90.0 -22.9 -51.2 112.0 63.5
ATLAS-3 SSBUV 94 11 ? 21 47 18 4 4 47 35 -41.9 129.0 0.0 -90.0 -41.9 129.0 151 1 32 71.8
UARS HLS 94 11 7 20 14 28 1151 21 3 20 -28.9 154.0 90.0 -22.9 -41.0 130.5 71.9
ATLAS-3 5SBUV 94 11 ? 21 53 5 4 4 53 22 -24.6 145.9 0.0 -90.0 -24.6 145.9 75 3 20 57.9
UARS MLS 94 11 ? 18 32 52 1151 19 21 44 -12.6 167.1 90.0 -22.9 -24.3 146,6 86.8
ATLAS-3 SSBUV 94 11 ? 23 13 32 4 6 13 49 -51.8 87.0 0.0 -90.0 -51.8 87.0 ?4 0 16 53.4
UARS MLS 94 11 ? 23 30 9 1152 0 19 9 -38.1 114.1 90.0 -22.9 -51.3 87.7 83.6
ATLAS-3 SSBUV 94 11 ? 23 17 33 4 6 17 50 -42.5 105.2 0.0 -90.0 -42.5 105.3 121 1 26 ?2.6
UARS MLS 94 11 ? 21 50 58 1151 22 39 50 -29.7 130.4 90.0 -22.9 -42.0 106.6 71.4
ATLAS-3 SSBUV 94 11 ? 23 23 5 4 6 23 22 -26.1 121.8 0.0 -90.0 -26.1 121.8 123 3 13 59.3
UARS MLS 94 11 7 20 9 39 1151 20 58 35 -14.3 143.8 90.0 -22.9 -26.1 123.1 85.5
ATLAS-3 SSBUV 94 11 8 2 13 58 4 9 14 15 -52.8 38.0 0.0 -90.0 -52.8 38.0 118 0 28 85.3
UARS HLS 94 11 8 2 42 54 1152 3 31 48 -39.0 66.3 90.0 -22.9 -52.3 39.8 63.2
ATLAS-3 SSBUV 94 11 8 2 18 0 4 9 18 17 -44.0 57.2 0.0 -90.0 -44.0 57.2 129 1 14 ?4.6
UARS MLS 94 11 8 1 3 59 1152 1 52 51 -31.5 83.1 90.0 -22.9 -43.9 58.8 ?0.3
ATLAS-3 SSBUV 94 11 8 2 23 16 4 9 23 33 -28.6 73.9 0.0 -90.0 -28.6 73.9 149 3 0 61.6
UARS HLS 94 11 7 23 22 40 1152 0 11 36 -16.2 96.2 90.0 -22.9 -27.9 75.2 84.4
ATLJtS-3 SSBUV 94 11 8 3 44 12 4 10 44 29 -53.2 13.8 0.0 -90.0 -53.2 13.8 129 0 34 86.1
UARS HLS 94 11 8 4 19 8 1152 5 8 8 -39.1 42.0 90.0 -22.9 -52.4 15.3 63.4
ATLAS-3 SSBUV 94 11 8 3 48 13 4 i0 48 30 -44.5 33.4 0.0 -90.0 -44.5 33.4 108 1 7 75.4
UARS HLS 94 11 8 2 40 13 1152 3 29 10 -31.6 58.8 90.0 -22.9 -44.0 34.5 70.4
ATLAS-3 SSBUV 94 11 8 3 53 30 4 10 53 4? -29.3 50.4 0.0 -90.0 -29.3 50.4 100 2 54 62.4
UARS MLS 94 11 8 0 59 10 1152 1 48 6 -17.1 72.4 90.0 -22.9 -28.9 51.2 83.8
ATLAS-3 SSBUV 94 11 8 5 14 26 4 12 14 43 -53.6 349.6 0.0 -90.0 -53.6 349.6 131 0 41 86.9
UARS MLS 94 11 8 5 55 39 1152 6 44 38 - -39.9 18.6 90.0 -22.9 -53.4 351.5 62.9
ATLAS-3 SSBUV 94 11 8 5 18 27 4 12 18 44 -45.1 9.5 0.0 -90.0 -45.1 9.5 89 1 1 76.2
UARS MLS 94 ii 8 4 16 44 1152 5 5 41 -32.4 35.2 90,0 -22.9 -44.9 10.6 69.9
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Appendix 12. Continued.
t_.me into sub v J.ewing obeervtd ,,;s8 oo la.r.
ld.ssion sate llJ.te anglo poJ.nt dist. tJ.Be zenith
J&t. £nstr_nt yr mo da I_ _ 0c da hr mn 8c _at lon beta alpha fat ].on _ hr nm anglo
ATIJ_S-3 55BUV 94 11 8 5 23 43 4 12 24 0 -30.0 2£.8 0.0 -90.0 -30.0 2£.8 53 2 48 63.2
U,_RS KLS 94 11 8 2 35 41 1152 3 24 36 -18.0 48.(; 90.0 -22.9 -29.8 27.3 83.3
AYIJ_S-3 8SBUV 94 11 8 6 44 39 4 13 44 56 -53.9 325.3 0.0 -90.0 -53.9 325.3 134 0 4? 87.6
U2U_S KLS 94 11 8 ? 31 53 1152 8 20 48 -40.0 354.3 90.0 -22.9 -53.5 327.2 £3.0
ATLAS-3 I;SBLTV 94 11 8 1; 48 40 4 13 48 57 -45.£ 345.7 0.0 -90.0 -45.£ 345.? 85 0 55 77.0
U,_, KLS 94 11 8 5 52 58 1252 £ 41 50 -32.5 10.9 90.0 -22.9 -45.0 346.3 ?0.1
AYI,kS-3 8SBUV 94 11 8 6 53 42 4 13 53 59 -31.4 2.6 0.0 -90.0 -31.4 2.£ 110 2 41 84.6
UJU_ KLS 94 11 8 4 12 11 1152 5 1 £ -18.9 24.8 90.0 -22.9 -30.7 3.4 82.?
ATLAS-3 SSBUV 94 11 8 8 14 53 4 15 15 10 -54.2 301.0 0.0 -9000 -54.2 301.0 142 0 ';3 88.4
UPJ_ H_,S 94 11 8 9 8 7 1152 9 57 7 -40.0 330.0 80.0 -22.9 -53.6 302.9 £3.2
ATIJLS-3 SSBUV 94 11 8 8 18 39 4 15 18 5'5 -4£.8 320.7 0.0 -90.0 -4£.8 320.? 164 0 45 ?8.4
UXI_ 14LS 94 11 8 ? 29 29 1152 8 18 20 -33.4 347.3 90.0 -22.9 -45.9 322.5 69.5
ATLAS-3 S$BUV 94 11 8 8 23 40 4 15 23 57 -32.9 338.3 0.0 -90.0 -32.9 338.3 149 2 34 66.0
U_ YJ,S 94 11 8 5 48 58 1152 6 37 58 -20.6 1.6 90.0 -22.9 -32.5 339.9 81.4
ATLAS-3 8SBUV 94 11 8 9 45 £ 4 16 45 23 -54.5 276.7 0.0 -90.0 -54.5 27£.7 154 0 59 89.1
U.k.q_ FLLS 94 11 8 10 44 22 1152 11 33 1£ -40.1 305.8 90.0 -22*9 -53.'/ 278.6 1;3.3
ATIJ_S-3 SSBUV 94 11 8 9 48 52 4 1(; 49 9 -47.3 28£.8 0.0 -90.0 -47.3 29(;.8 148 0 42 79.2
UAP.5 HL8 94 11 8 9 5 59 1152 9 54 50 -34.2 323.7 90.0 -22.9 -4£.9 298.6 69.0
ATLAS-3 SgBUV 94 11 8 9 53 54 4 16 54 11 -33.5 314.8 0.0 -90.0 -33.5 314.7 110 2 28 £6.8
UAP,S F.L$ 94 11 8 7 25 28 1152 8 14 28 -21.£ 33"/.8 90.0 -22.9 -33.4 315.9 80.8
ATI.AS-3 SSBUV 94 11 8 14 16 32 4 21 16 49 -54.4 208.5 0.0 -90.0 -54.4 208.5 147 1 1£ 89.4
U,_J_S PLT,S 94 11 8 15 33 21 1152 1£ 22 15 -41.1 233.8 90.0 -22.9 -54.8 20£.3 63.1
ATIJtS-3 SSBUV 94 11 8 14 19 33 4 21 19 50 -48.8 224.9 0.0 -90.0 -48.8 224.9 129 0 24 81.5
U;t.RS H_,$ 94 11 8 13 54 58 1152 14 43 49 -35.2 251.£ 90.0 -22.9 -48.0 22£.2 £8.7
&TLA5-3 SSBUV 94 11 8 14 24 5 4 21 24 22 -3?.0 242.4 0.0 -90.0 -37.0 242.4 180 2 S' 70.3
U,_,$ HI,S 94 11 8 12 14 59 1152 13 3 59 -24.3 266.£ 90.0 -22.9 -36.2 244.2 79.1
ATI,_S-3 SSBUV 94 11 8 17 20 0 5 0 20 17 -49.8 176.8 0.0 -90.0 -49.8 176.8 11£ 0 12 83.1
UARS 14L$ 84 11 8 17 ? 43 1152 1"] 56 39 -36.1 203.? 90.0 -22.9 -49.1 178.0 68.3
ATI,AS-3 SSBUV 94 11 8 1") 24 32 5 0 24 49 -38.2 195.1 0.0 -90.0 -38.2 195.1 113 1 5£ 71.9
UAR$ HLS 94 11 8 15 28 0 1152 16 16 59 -26.0 219.2 90.0 -22.9 -38.1 196.3 78.0
ATLAS-3 SSBUV 94 11 8 18 50 14 5 1 50 31 -50.2 152.8 0.0 -90.0 -50.2 152.8 107 0 £ 83.8
UAR$ )4I.:; 94 11 8 18 44 14 1152 19 33 9 -37.0 180.2 90.0 -22.9 -50.0 154.2 £?.8
ATI_S-3 58BUV 94 11 8 18 54 45 5 1 55 2 -38.8 1"/1.4 0.0 -90.0 -38.8 1"/1.4 93 I 50 72.?
U_=,S KLS 94 11 8 17 4 15 1152 17 53 8 -26.1 194.9 90.0 -22.9 -38.2 172.0 ?8.2
ATLkS-3 88BW 94 11 8 23 20 55 5 6 21 12 -51.5 80.5 0.0 -90.0 -51.5 80.5 103 0 12 8£.1
U_.S KLS 94 11 8 23 33 13 1153 0 22 8 -38.0 108.1 90.0 -22.9 -51.1 81.8 67.5
ATLAS-3 SSBW 94 11 8 23 25 11 $ 6 25 28 -41.4 99.4 0.0 -90.0 -41.4 99.4 91 I 31 75.£
U._RS HLS 94 11 8 21 53 46 1152 22 42 39 -28.8 123.8 90.0 -22.9 -41.0 100.3 ?6.4
AT_S-3 SSBUV 94 11 8 23 30 43 5 £ 31 0 -24.8 115.4 0.0 -90.0 -24.8 115.4 123 3 18 £3.4
UAI_S H3,S 94 11 8 20 12 11 1152 21 1 3 -12.5 136.9 90.0 -22.9 -24.3 116.5 91.8
ATLAS-3 SSBUV 94 11 9 0 51 8 5 7 51 25 -51.9 56.4 0.0 -90.0 -51.9 5£.3 113 0 18 86.8
UAP.S HL$ 94 11 9 1 9 27 1153 I 58 28 -38.0 83.9 90.0 -22.9 -51.2 57.5 £7.7
ATLAS-3 8SBUV 94 11 9 0 55 10 5 7 55 27 -42.6 74.? 0.0 -90.0 -42.6 74.? 166 1 24 76.9
U._RS KL5 94 11 8 23 30 16 1153 0 19 9 -29.7 100.2 90.0 -22.9 -41.9 76.4 75.8
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Appendix 12. Continued.
t_ _to Jub vJ.ew_g o_er_d Id.sl sol_
_t _llion satellit_ _g_,e _J_t dist t_ zeni_
sat. ins_maent yr mo da hr mn oc da hr mn 8c 1_t ion bsta alpha fat J.on kn hr nn anqle
ATT.JtS-3 SSBUV 94 11 9 1 0 56 5 8 i 13 -25.5 91.9 0.0 -90.0 -25.5 91.9 71 5 12 84.1
UA._S }(I.S 94 11 8 21 48 41 1152 22 3"/ 33 -13.4 113.1 90.0 -22.9 -25.2 92.5 91.2
&_%S-3 SSBUV 94 11 9 2 21 22 S 9 21 39 -52.3 32.2 0.0 -90.0 -52.3 32.2 109 0 24 87.5
UJt._S MI.S 94 11 9 2 45 58 1153 3 34 58 --38.8 60.4 90.0 --22.9 --52.2 33..} 4;?.1
ATLAS-3 SSBUV 94 11 9 2 25 23 5 9 25 40 -43.2 50.9 0.0 -90.0 -43.2 50.9 142 i 18 ??.7
UA!_, .'4I,S 94 11 9 1 $ 4"/ 1153 i 55 39 -30.5 76.5 90.0 -22.9 -42.9 52.$ "/5.2
AY'_S-3 SSBUV 94 11 9 2 30 55 5 9 31 12 -2"/.0 67.8 0.0 -90.0 -2"/.0 &?.8 119 3 5 65.4
UJU_ }4LS 96 11 8 23 25 28 1153 0 14 24 -15.2 89.8 90.0 -22.9 -26.9 69.0 89.8
AYLJtS-3 SSBU%" 94 11 9 3 51 36 5 10 51 53 -52.7 8.0 0.0 -90.0 -52.? 8.0 111 0 30 88.2
UJt._S MI.S 94 11 9 4 22 12 1153 5 11 "/ -38.9 36.1 90.0 -22.9 -52.3 9.4 6"/.2
AT'._S-3 SSBUV 94 11 9 3 55 37 5 10 55 54 -43.8 2"/.1 0.0 -90.0 -43.8 2"/.1 130 I 12 "/8.5
U_ )_S 94 11 g 2 43 17 1153 3 32 10 -31.4 52.9 90.0 -22.9 -43.8 28.? 74.6
ATZJtS-3 SSUV 94 11 g 4 0 53 5 11 I 10 -28.4 43."/ 0.0 -90.0 -28.4 43.6 152 2 58 66.6
UJtRS 14/_s 94 11 9 2 I 58 1153 1 50 55 -16.1 66.0 90.0 -22.9 -2"/.9 45.0 89.3
ATIJtS-3 SSBUV 94 11 9 5 21 49 5 12 22 6 -53.1 343.8 0.0 -90.0 -53.1 343.8 122 0 3(; 89.0
UA!_S HLS 94 11 9 5 58 2"/ 1153 6 4./ 2"/ -39.0 11.8 90.0 -22.9 -52.4 345.1 67.4
ATT.AS-3 SSBUV 94 11 9 5 25 50 5 12 26 ? -44.4 3.3 0.0 -90.0 -44.4 3.2 103 1 6 "/9.2
UARS HLS 94 11 9 4 19 32 1153 5 8 29 -31.5 28.6 90.0 -22.9 -43.9 4.4 "}4.8
ATL)_-3 SSBUV 94 11 9 5 31 7 5 12 31 24 -29.1 20.1 0.0 -90.0 -29.1 20.1 103 2 52 6"/.4
U_S KLS 94 11 9 2 38 29 1153 3 2"/ 25 -1"/.0 42.2 90.0 -22.9 -28.8 21.1 88.7
ATLAS-3 SSBUV 94 11 9 9 53 0 5 16 53 1"/ -53.4 274.0 0.0 -90.0 -53.4 2./4.0 83 0 54 89.8
U_ ILLS 94 11 9 10 4.} 26 1153 11 36 26 -40.0 299.8 90.0 -22.9 -53.5 2"/2.8 6./.1
ATL._S-3 SSBUV 94 11 9 9 56 16 5 16 56 33 -46.6 290.6 0.0 -90.0 -46.6 290.6 158 0 4./ 82.0
UJU_$ HLS 94 11 9 9 8 47 1153 9 5./ 39 -33.3 31./.1 90.0 -22.9 -45.9 292.3 .}3.8
Jt_'LAS-3 SSBUV 94 11 9 10 I 18 5 1./ i 35 -32.? 308.1 0.0 -90.0 -32."/ 308.1 153 2 33 .}0."/
UARS _S 94 11 9 "} 28 16 1153 8 17 17 -20.6 331.4 90.0 -22.9 -32.4 309.'/ 86.1
ATL._S-3 SSBtJV 94 11 9 11 23 29 5 18 23 46 -53.3 251.2 0.0 -90.0 -53.3 251.2 18"/ 1 0 8g.g
U_S KLS 94 11 9 12 23 40 1153 13 12 35 -40.1 275.5 90.0 -22.9 -53.6 248.4 6"/.3
ATI.kS-3 SS]SUV 94 11 9 12 56 43 5 19 57 0 -4./.7 242../ 0.0 -90.0 -47.? 242.? 138 0 35 83.5
UJ_RS KLS 94 11 9 12 21 32 1153 13 10 29 -34.2 269.2 90.0 -22.9 -46.9 244.2 73.4
ATTJtS-3 5$BUV 94 11 9 13 i 30 5 20 1 4./ -34.8 260.2 0.0 -90.0 -34.8 260.2 161 2 20 "}2../
UJt_RS HLS 94 11 9 10 41 1"/ 1153 11 30 1./ -22.4 283.9 90.0 -22.9 -34.3 261.9 84.9
AT_J_-3 SSBUV 94 11 9 14 26 57 5 21 2"/ 14 -48.2 218.8 0.0 -90.0 -48.2 218.7 123 0 28 84.2
UJ_RS HLS 94 11 9 13 58 2 1153 14 46 59 -35.1 245.6 90.0 -22.9 -47.8 220.3 .}2.8
ATI_S-3 S$BUV 94 11 9 14 31 43 5 21 32 0 -35.4 236.6 0.0 -90.0 -35.4 236.6 125 2 13 "/3.5
UARS KLS 94 11 9 12 1"/ 4.} 1153 13 6 4"/ -23.3 260.1 90.0 -22.9 -35.2 237.9 84.3
JtTIJtS-3 SSBUV 94 11 9 15 5.} 10 5 22 57 2"/ -48."/ 194.8 0.0 -90.0 -48.? 194.8 122 0 22 84.9
U_S MLS 94 11 9 15 34 17 1153 18 23 8 -35.2 221.3 90.0 -22.9 -4./.9 196.0 ./2.9
A_S-3 SS]_UV 94 11 9 16 i 5"/ 5 23 2 14 -36.0 213.0 0.0 -90.0 -36.0 213.0 95 2 "} "/4.2
UARS HLS 94 11 9 13 54 18 1153 14 43 18 -24.2 236.4 90.0 -22.9 -36.1 214.0 83."/
A_';_itS-3 SSBUV 94 11 10 5 29 3 6 12 29 20 -51."/ 340.7 0.0 -90.0 -51../ 340.8 11"} 0 32 90.0
U_ HLS 94 11 10 6 I 31 1154 6 50 26 -38.9 5.9 90.0 -22.9 -52.2 339.3 "}1.2
ATIJtS-3 SSBUV 94 11 10 5 32 34 6 12 32 51 -43."/ 35"/.0 0.0 -90.0 -43."/ 35"/.0 120 1 9 82.4
U,t._3 KLS 94 11 10 4 22 36 1154 .5 11 29 -31.3 22."/ 90.0 -22.9 -43."/ 358.5 78.0
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Appendix 12. Continued.
t.J._e into m_ viewJ.ng o]_er_d aJ.n sel_
_;l_t miso£on sa'_o 1lille 4mqle point, cLi.ot 'it.i.ze ze ni't.3_
sst. _st=msent y= uo da h= _ mc ds D_ am sc lat lon beta alpha 1at _n _ 1_ mn imqle
A/_k5-3 SSBU'v" 94 11 10 S 37 50 6 12 38 ? -28.3 13.5 0.0 -90.0 -28.3 13.6 144 2 56 71.6
UAXS KI, S 94 11 10 2 41 1,7 2154 3 30 14 -16.0 35.8 90.0 -22.9 -27.8 14.9 94.1
ATLAS-3 f;SBUV 94 11 10 "/ 2 44 6 14 3 1 -44.2 333.2 0.0 -90.0 -44.2 333.2 91 1 3 83.1
UARS HLS 94 11 10 5 58 50 1154 6 4'7 48 -31.4 358.4 90.0 -22.9 -43.8 334.2 '79.2
ATLAS-3 SSBUV 94 21 10 7 8 0 6 14 8 17 -29.0 350.0 0.0 -90.0 -29.0 350.1 94 2 50 72.4
UA.q_ M/,S 94 11 10 4 1,7 4'7 1154 5 6 44 -1(;.9 12.0 90.0 -22.9 -28.7 351.0 93.5
ATLAS-3 SSBUV 94 11 10 8 32 38 6 15 32 55 -45.4 308.3 0.0 -90.0 -45.4 308.4 172 0 5'7 84.3
UARS HLS 94 11 10 ,7 35 21 1154 8 24 18 -32.3 334.7 90.0 -22.9 -44.8 310.4 '78.5
ATI.k5-3 6SBb'V 94 11 10 8 3'7 55 6 15 38 12 -30.4 325.8 0.0 -90.0 -30.4 325.9 143 2 43 73.5
UA.qS KT,S 94 11 10 5 54 17 1154 6 43 14 -1,7.9 348.2 90.0 -22.9 -29.6 327.0 92.9
ATZ,AS-3 5SBUV 94 11 10 10 2 48 5 1,7 3 5 -46.0 284.4 0.0 -90.0 -46.0 284.5 156 0 50 85.0
UARS HLS 94 11 10 9 11 51 1154 10 0 49 -33.1 311.1 90.0 -22.9 -45.7 286.5 7'7.9
,_TLAS-3 SSBU'," 94 11 10 10 8 5 6 17 8 22 -31.1 302.3 0.0 -90.0 -31.1 302.3 94 2 3'7 74.2
UA.qS KLS 94 11 10 7 30 48 1154 8 19 44 -18.8 324.4 90.0 -22.9 -30.6 303.1 92.2
ATLAS-3 SSBUV 94 11 10 11 32 58 G 18 33 15 -46.5 260.5 0.0 -90.0 -46.5 260.6 143 0 44 85.6
UARS KL$ 94 11 10 10 48 5 1154 11 36 58 -33.2 284;.8 90.0 -22.9 -45.8 262.2 ,78.1
ATLAS-3 SSnUV 94 11 10 11 3'7 59 G 18 38 16 -32.5 2'78.0 0.0 -90.0 -32.5 2'78.1 139 2 30 '775.4
U),RS KLS 94 11 10 9 7 34 1154 9 56 36 -20.5 301.2 90.0 -22.9 -32.3 279.6 90.8
ATLAS-3 f;SBt.TV 94 11 10 13 3 8 6 20 3 25 -47.0 236.6 0.0 -90.0 -67.0 236.'7 126 0 38 86.3
U,q.lP,S HLS 94 11 10 12 24 36 1154 13 13 28 -34.1 263.3 90.0 -22.9 -46.? 238.3 '77.4
ATLAS-3 SSBUV 94 11 10 13 8 9 6 20 8 26 -33.2 254.5 0.0 -90.0 -33.2 254.5 102 2 24 76.1
U,q,q3 FLLS 94 11 10 10 44 5 1154 11 33 6 -21.4 2'77.4 90.0 -22.9 -33.2 255.6 90.2
ATLAS-3 SSBUV 94 11 10 14 33 18 6 21 33 35 -4'7.6 212.7 0.0 -90.0 -47.6 212.8 122 0 32 8'7.0
UAP.$ P_.S 94 11 10 14 0 50 1154 14 49 48 -34.2 239.0 90.0 -22.9 -46.8 214.0 7'7.6
ATLAS-3 SSBL_' 94 11 10 14 38 4 6 21 38 21 -34.6 230.1 0.0 -90.0 -34.6 230.2 144 2 17 7'7.3
U_q8 MLS 94 11 10 12 20 35 1154 13 9 36 -22.3 253.7 90.0 -22.9 -34.2 231.7 89.6
ATLAS-3 SSBUV 94 11 10 17 33 38 ,7 0 33 55 -48.6 164.8 0.0 -90.0 -48.6 164.9 105 0 20 88.3
U,q-qS KLS 94 11 10 1,7 13 35 1154 18 2 2'7 -35.1 191.1 90.0 -22.9 -4,7.9 165.9 ,77.1
ATLAS-3 5SBUV 94 11 10 1,7 38 9 ,7 0 38 26 -36.6 182.2 0.0 -90.0 -36.6 182.3 160 2 4 '779.2
UA.RS )C,S 94 11 10 15 33 36 1154 16 22 37 -24.1 206.2 90.0 -22.9 -36.0 183.9 88.3
ATLAS-3 SSBt)V 94 11 10 19 3 4'7 ,7 2 4 4 -49.1 140.8 0.0 -90.0 -49.1 140.9 8'7 0 13 88.9
U,q_qS HI,S 94 11 10 18 50 6 1154 19 38 57 -35.9 16,7.6 90.0 -22.9 -48.8 142.1 '76.4
ATLAS-3 SSB_ 94 11 10 19 8 19 ,7 2 8 36 -3,7.3 158.5 0.0 -90.0 -3'7.3 158.6 124 1 58 79.9
U,q.RS MLS 94 11 10 1,7 10 ,7 1154 17 59 ? -25.0 182.5 90.0 -22.9 -3,7.0 160.0 8,7.,7
ATLAS-3 SSBLrv" 94 11 10 20 33 5? ? 3 34 14 -49.5 116.8 0.0 -90.0 -49.5 116.9 91 0 ,7 89.6
UkR$ PLLS 94 11 10 20 26 20 1154 21 15 17 -36.0 143.3 90.0 -22.9 -48.9 11"/.'/ '76.6
ATLAS-3 SSBUV 94 11 10 20 38 28 ,7 3 38 45 -3,7.9 134.9 0.0 -90.0 -37.9 135.0 95 1 51 80.6
U,q_$ KLS 94 11 10 18 46 3'7 1154 19 35 3'7 -25.9 158.8 90.0 -22.9 -37.9 136.1 8'7.0
ATLAS-3 SSB'JV 94 11 10 22 6 22 7 5 4 39 -49.5 94.0 0.0 -90.0 -49.5 94.1 44 0 1 89.'7
UA_qS HLS 94 11 10 22 2 50 1154 22 51 4'7 -36.8 119.8 90.0 -22.9 -49.8 93.9 ,75.9
ATLAS-3 SSB_;' 94 11 10 22 8 23 ,7 5 8 40 -39.3 110.4 0.0 -90.0 -39.3 110.5 151 I 45 81.'7
UAJ_ FLLS 94 11 10 20 23 ,7 1154 21 12 ,7 -26.8 135.1 90.0 -22.9 -38.9 112.1 86.4
ATLAS-3 5SBLTV 94 11 10 23 34 4'7 ,7 6 35 4 -49.4 ,71.3 0.0 -90.0 -49.4 ,771.3 138 0 4 89.8
UAP,S M2,S 94 11 10 23 39 5 1155 0 2'7 56 -36.9 95.5 90.0 -22.9 -49.9 69.6 ,76.1
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Appendix 12. Continued.
t_ _to a_ vlev_g oiler _d R&ma sol_
g_t _&smlo_ sat_ J.lit_ _gle I_t _L&st t_ zen£t_
sat. J_s_ument yt mo da I_ an sc da hz :m sc la_ _on beta &Ipha tat _on )ca h: Jm angle
AI"Z.AS-3 SSBUV 94 11 10 23 38 33 7 8 38 50 -39.9 88.7 0.0 -90.0 -39.9 88.8 125 I 38 82.4
UAJ_ 1q/,5 94 11 10 21 59 38 1154 22 48 37 -27.7 111.4 90.0 -22.9 -39.8 88.3 85.7
A_.A5-3 SSBUV 94 11 10 23 44 20 7 8 44 37 -22.3 102.7 0.0 -90.0 -22.3 102.0 126 3 2£ 72.0
UJUR_ _ 94 11 10 20 1"/ 31 1184 21 £ 30 -9.6 123.7 90.0 -22.9 -21.5 103.7 103.6
_JLS-3 8SBUV 94 11 11 1 8 43 7 8 9 0 -40.5 63.0 0.0 -g0.0 -40.5 63.1 98 I 32 83.1
UJUR_ H_S 94 11 10 23 35 52 1155 0 24 47 -27.8 8T.1 90.0 -22.9 -39.9 63.g 88.9
A_r, As-3 8SBUV 94 11 11 1 14 14 7 8 14 31 -23.8 78.6 0.0 -90.0 -23.8 78.7 154 3 19 73.1
UJ_RS H:,S 94 11 10 21 54 17 1154 22 43 11 -11.4 100.3 90.0 -22.9 -23.2 80.1 102.1
A_LJLS-3 SSBUV 94 11 11 2 38 53 7 g 39 10 -41.1 39.3 0.0 -90.0 -41.1 39.4 £2 I 28 83.7
UJt._S HI, S 94 11 11 1 12 23 1155 2 I 1"/ -28.7 63.4 90.0 -22.9 -40.8 40.0 85.3
&l_r.J_-3 SSBUV 94 11 11 2 44 24 7 9 44 41 -24.5 55.2 0.0 -90.0 -24.5 55.3 99 3 13 73.8
UJ_5 KZ_ 94 11 10 23 30 48 1155 0 19 41 -12.3 78.5 50.0 -22.9 -24.1 56.2 101.5
ATLAS-3 6SBUV 94 11 11 5 38 57 ? 12 39 14 -42.9 350.8 0.0 -90.0 -42.9 350.9 111 I 13 85.5
UJU_ KLS 94 11 11 4 25 24 1155 5 14 1"/ -30.4 16.1 90.0 -22.9 -42.7 352.3 83.9
ATZ,JLS-3 SSBUV 94 11 11 5 44 14 7 12 44 31 -27.4 7.0 0.0 -90.0 -27.4 7.1 175 3 0 75.9
UJURS H3,S 94 11 11 2 44 5 1155 3 33 2 -15.0 29.4 90.0 -22.9 -26.8 8.7 99.5
ATI_S-3 SSBUV 54 11 11 7 g 7 ? 14 9 24 -43.5 327.1 0.0 -90.0 -43.5 327.2 100 1 7 86.2
UJ_RS H_r,s 94 11 11 6 1 54 1155 6 50 48 -31.3 352.4 50.0 -22.9 -43.6 328.4 83.3
A1_.J_s-3 ssnuv 94 11 11 7 14 24 7 14 14 41 -28.1 343.5 0.0 -go.o -28.1 343.6 123 2 53 7£.6
UARS KLS 94 11 11 4 20 35 1155 5 9 33 -15.9 5.6 90.0 -22.9 -27.7 344.8 58.8
.s.I"LAS.3 SSUV 94 11 11 8 35 17 7 15 35 34 -44.1 303.3 0.0 -90.0 -44.1 303.4 89 1 1 86.8
UJ_ KLS 94 11 11 7 38 9 1155 8 27 7 -31.4 328.1 90.0 -22.9 -43.7 304.1 83.4
A_AS-3 SSBUV 94 11 11 8 44 18 7 15 44 35 -29.6 319.3 0.0 -90.0 -29.8 319.4 171 2 47 77.7
UJU_g HI,S 94 11 11 5 57 5 1155 6 46 3 -1£.9 341.8 90.0 -22.9 -28.6 320.8 98.2
&_-_S-3 SSBUV 94 11 11 11 39 22 7 18 39 39 -45.8 254.6 0.0 -90.0 -45.8 254.7 134 0 48 88.5
UJU_S KT,S 94 11 11 10 51 9 1155 11 40 8 -33.1 280.9 g0.0 -22.9 -45.6 256.4 82.1
ATL_.S-3 SSBUV 94 11 11 11 44 38 7 18 44 55 -30.9 272.3 0.0 -90.0 -30.9 2"/2.4 73 2 34 79.0
UAR$ NI,S 94 11 11 9 10 6 1155 9 59 3 -18.7 294.2 90.0 -22.9 -30.5 273.0 56.9
AT_kS-3 S5]_W 94 11 11 13 9 32 7 20 9 49 -46.4 230.7 0.0 -90.0 -46.4 230.8 121 0 42 89.1
OARS KLS 94 11 11 12 27 24 1155 13 18 17 -33.2 256.6 90.0 -22.9 -45.7 232.0 82.3
A_AS-3 SSBUV 94 11 11 13 14 33 7 20 14 50 -32.4 248.0 0.0 -90.0 -32.4 248.2 121 2 27 80.1
UJUR_ HLS 94 11 11 10 48 53 1155 11 35 44 -20.4 271.0 90.0 -22.9 -32.2 249.4 99.4
ATT,AS-3 5SBUV 94 11 11 17 44 32 8 0 44 49 -35.8 1"/5.8 0.0 -g0.0 -35.8 175.9 179 2 8 82.9
UJ_R5 HLS 94 11 11 15 36 24 1155 16 25 25 -23.1 199.7 90.0 -22.9 -35.0 177.7 93.5
&T_,,AS-3 SSBUV 94 11 11 19 14 42 8 2 14 55 -36.5 152.2 0.0 -90.0 -36.5 152.3 139 2 1 83.£
UARS K_,S 94 11 11 17 12 58 1155 18 i 56 -24.0 176.0 90.0 -22.9 -36.0 153.7 92.8
ATZ.J_S-3 SSI_UV 94 11 11 20 44 52 8 3 45 9 -37.1 128.6 0.0 -90.0 -37.1 128.7 103 1 55 84.2
UJ_5 N:.5 94 11 11 18 49 25 1155 19 38 26 -24.9 152.3 90.0 -22.9 -36.9 129.8 92.1
ATZ.kS-3 SSBW 94 11 11 22 14 47 8 5 15 4 -38.5 104.1 0.0 -g0.0 -38.5 104.2 162 I 48 05.3
UA-_S KT,S 54 11 11 20 28 55 1155 21 14 56 -25.8 128.6 90.0 -22.9 -37.8 105.9 91.5
A_'Z,AS-3 SSBUV 94 11 12 17 51 11 9 0 51 28 -34.3 170.2 0.0 -90.0 -34.3 170.3 104 2 11 86.4
UJURS HI, S 94 11 12 15 35 12 1156 16 28 3 -22.2 193.3 90.0 -22.9 -34.0 1"/1.4 98.8
AI"_A5-3 6SBUV 94 11 12 19 21 £ 9 2 21 23 -35.7 145.9 0.0 -90.0 -35.7 148.0 157 2 5 87.3
UJ_RS KT,S 94 11 12 17 15 43 1156 18 4 34 -23.1 169.5 90.0 -22.9 -35.0 147.5 97.9
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Appendix 12. Concluded.
t_ _to sub v£owing o_et_d _ol aol_
_Imt _ssion oatoll_t_ _glo _t _st _ lenit_
sat. instrument yr Bo da hr Rn SC da hr _ sc 1at Ion hera alpha lat Ion km hr Rn anqle
A'/'LAS-3 SSBU'.' 94 11 12 20 51 16 9 3 51 33 -36.3 122.3 0.0 -90.0 -36.3 122.4 117 I 59 87.9
UJU_S _ 94 ll 12 18 52 13 1156 19 41 4 -24.0 145.8 90.0 -22.9 -35.9 123.6 9"7.3
ATLAS-3 5SBb'V 94 11 Z2 22 21 10 9 S 21 2"7 -3"7.`7 9`7.8 0.0 -90.0 -3`7.? 98.0 1"78 I 52 88.9
UARS KLS 94 11 12 20 28 43 1158 21 2`7 45 -24.9 122.1 90.0 -22.9 -3G.8 99.7 94;.6
A'L'I,J_-3 GSBUV 94 ll 12 23 51 20 9 t$ 52 3? -38.3 "/4.2 0.0 -90.0 -38.3 `74.3 141 I 46 89.4
UAJ_S _ 94 11 12 22 5 14 1154; 22 54 15 -25.8 98.3 50.0 -22.9 -37.8 75.8 85.9
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Appendix 13.ATLAS-3 overflights of 18 selected ground sites.
time into sub viewing ob6ervod miss solar
_t mission satellite anglo point dist zenith
site instrtment yr mo da hr nm sc de hr sm sc let lon beta alpha let lon km angle
Du_ont_D'Urville ATHOS 94 11 4 15 7 13 0 22 7 30 -52.6 161.4 31.3 -16.4 -65.1 182.6 1898 72.6
D_ont_D'Urville ATHOS 94 11 4 16 37 49 0 23 38 6 -52.7 138.6 31.6 -16.4 -65.2 159.7 908 72,7
Dumont_D'Urville ATHOS 94 11 5 15 16 35 1 22 16 52 -53.4 156.1 36.5 -16.4 -66.5 176.5 1582 74.1
Dumont_D*Urvi_ls ATHOS 84 11 5 18 17 51 2 1 18 8 -53.5 210.6 37.1 -16.3 -66.5 130.8 405 74.2
Dumont_D'Urville ATHOS 94 11 5 19 48 21 2 2 48 38 -53.6 87.8 37.4 -16.3 -66.6 108.0 1389 74.3
Dumont_D'Urville ATHOS 94 11 6 15 24 48 2 22 25 5 -54.1 151.2 41.7 -16.3 -67.6 170.5 1256 75.5
Dumont_D'Urville ATHOS 94 11 6 16 55 18 2 23 55 35 -54.1 128.4 42.0 -16.3 -67.7 147.6 332 75.6
Du_ont_D'UrviZZe ATMOS 94 11 6 18 25 48 3 1 26 5 -54.2 105.6 42.3 -16.3 -67.8 124.7 660 75.7
Du_ontD'Urville ATHOS 94 Ii 6 19 56 18 3 2 56 35 -54.2 82.8 42.7 -16.3 -67.8 101.8 1612 75.8
Du_ont_D'Urvi1_e ATHOS 94 11 7 14 2 14 3 21 2 31 -54.6 168.9 46.6 -16.3 --68.7 186.8 1927 77.0
D_mont_D'Urvills ATHOS 94 11 7 15 32 44 3 22 33 1 -54.6 146.1 46.9 -16.3 -68.7 163.9 1013 77.1
Dumont_D'Urville ATHOS 94 11 7 17 3 13 4 0 3 30 -54.7 123.2 47.2 -16.3 -68.8 141.0 204 77.2
Dumont_D'Urville ATHOS 94 11 7 18 33 43 4 I 34 0 -54.7 100.4 47.6 -16.3 -68.9 118.0 936 77.3
DumontD*Urville ATHOS 94 11 7 20 4 13 4 3 4 30 -54.7 77.6 47.9 -16.3 -68.9 95.1 1844 77.4
Dumont_D'Urville ATHOS 94 11 8 14 9 59 4 21 10 16 -55.1 163.7 51.8 -16.3 -69.6 179.8 1636 78.6
Dumont_D'Urville ATMO8 94 ii 8 15 40 27 4 22 40 44 -55.1 140.9 52.2 -16.3 -69.7 157.0 755 78.7
Dum_nt_D'Urville ATHOS 94 11 8 17 10 55 5 0 11 12 -55.1 118.1 52.5 -16.3 -69.8 134.0 393 78.8
Dumont_D'Urville ATHOS 94 11 8 18 41 23 5 1 41 40 -55.1 95.2 52.8 -16.3 -69.8 111.0 1213 78.9
Dumont_D'Urville ATHOS 94 11 9 14 17 26 5 21 17 43 -55.4 158.4 57.1 -16.3 -70.5 172.3 1343 80.4
Dumont_D'Urville ATHOS 94 11 9 15 47 54 5 22 48 11 -55.5 135.5 57.5 -16.3 -70.6 149.3 546 80.5
Dumont_D'Urville ATHOS 94 11 9 17 18 22 6 0 18 39 -55.5 112.7 57.8 -16.3 -70.6 126.3 680 80.6
Dumont_D'Urville ATHOS 94 ii 10 12 53 27 6 19 53 44 -55,8 176.1 62.1 -16.2 -71.2 187.6 1894 82.0
Dumont_D'Urville ATHOS 94 11 10 14 23 51 6 21 24 8 -55.8 153.2 62.4 -16.2 -71.2 164.6 1073 82.1
Dumont_D'Urville ATHOS 94 11 10 15 54 15 6 22 54 32 -55.8 130.4 62.8 -16.2 -71.3 141.6 478 82.2
Du_nt_D'Urville ATHOS 94 11 10 17 24 39 7 0 24 56 -55.8 107.5 63.1 -16.2 -71.3 118.5 968 82.4
D_mont_D'Urville ATHOS 84 11 i0 18 55 2 7 1 55 19 -55.8 84.7 63.5 -16.2 -71.3 95.5 1781 82.5
Dumont_D'Urville ATHOS 94 11 11 12 59 47 7 20 O 4 -56.0 170.3 67.5 -16.2 -71.8 178.4 1564 84.2
DumontD'Urville ATHOS 94 11 11 16 O 34 7 23 0 51 -56.0 124.5 68.2 -16.2 -71.8 132.1 618 84.5
DumontD'Urville ATHOS 94 11 11 17 30 57 8 0 31 14 -56.0 101.6 68.6 -16.2 -71.9 109.0 1308 84.6
Fritz_Peak ATHOS 94 11 3 23 25 22 0 6 25 39 53.3 281.8 152.0 -16.4 49.3 256.1 1051 128.1
Fritz_Peak ATHOS 94 11 4 0 55 55 0 7 56 16 53.2 259.1 151.7 -16.4 49.2 233.5 1948 128.3
Fritz_Peak ATHOS 94 11 5 22 14 20 2 5 14 37 49.7 299.1 142.0 -16.3 45.6 275.5 1823 135.1
Fritz_Peak ATHOS 54 11 5 23 44 53 2 6 45 i0 49.6 276.4 141.7 -16.3 45.5 252.9 635 135.3
Fritz_Peak ATHOS 94 11 6 22 23 2 3 5 23 19 47.1 257.0 136.8 -16.3 43.0 274.6 1703 139.9
Fritz_Peak ATHOS 94 11 6 23 53 35 3 6 53 52 46.9 274.4 136.5 -16.3 42.8 252.0 382 140.2
Fritz_Peak ATHOS 94 11 7 22 32 1 4 5 32 18 43.7 295.0 131.6 -16.3 39.6 273.8 1651 145.8
Fritz Peak ATHOS 94 11 8 0 2 34 4 7 2 51 43.5 272.4 131.2 -16.3 39.4 251.3 280 146.2
Fritz_Peek ATHOS 94 Ii 8 22 40 45 5 5 41 2 39.4 293.4 126.3 -16.3 35.2 273.5 1756 153.1
Fritz_Peak ATHOS 94 11 9 0 11 19 5 7 ii 36 39.0 270.8 126.0 -16.3 34.9 251.0 636 153.6
Fritz_Peak CRISTA-144 94 11 5 17 27 35 2 0 27 52 42.2 278.0 -144.0 -16.4 38.3 256.9 279 58.0
Fritz_Peak CRISTA-144 94 11 6 17 36 9 3 0 36 26 44.6 274.0 -144.0 -16.3 41.3 252.1 256 60.7
Frltz_Peak CRISTA-144 94 11 7 3 2 48 3 10 3 5 23.4 253.9 -144.0 -16.3 39.7 253.7 68 126.8
Fritz Peak CRISTA-144 94 11 8 16 19 41 4 23 19 58 42.4 278.7 -144.0 -16.3 38.6 257.8 318 60.1
Fritz Peak CRISTA-144 94 11 9 16 27 35 5 23 27 52 44.5 274.3 -144.0 -16.3 41.1 252.5 216 62.9
Fritz_Peak CRISTA-144 94 11 10 1 53 33 6 8 53 50 23.7 254.4 -144.0 -16.2 39.9 254.3 21 111.8
Fritz_Peak CRZSTA-162/MAHRSI 94 11 4 18 51 45 I 1 52 2 48.5 273.3 -162.0 -16.4 41.6 252.0 279 66.4
Fritz_Peak ORISTA-162/MAHRSI 94 11 6 2 55 0 2 9 55 17 24.3 260.8 -162.0 -16.3 39.6 254.0 51 131.3
Fritz_Peak CRISTA-162/MAHRSI 94 11 6 17 36 39 3 0 36 56 45.9 276.0 -162.0 -16.3 38.4 256.4 240 62.1
Fritz Peak CRISTA-162/MAHRSZ 94 11 7 17 45 12 4 0 45 29 48.3 273.1 -162.0 -16.3 41.5 252.1 270 64.8
Fritz_Peak CRISTA-162/MAHRSI 94 11 9 i 46 41 5 8 46 58 24.5 261.1 -162.0 -16.3 39.8 254.3 20 116.3
Fritz_Peak CRISTA-162/MAHRSI 94 11 9 16 28 5 5 23 28 22 45.7 276.3 -162.0 -16.3 38.2 256.8 278 63.7
Fritz_Peak CRISTA-162/MAHR$I 94 11 10 16 35 6 6 23 35 23 48.2 273.6 -162.0 -16.2 41.3 252.9 207 66.5
Fritz_Peak CRISTA-162/MAHRSI 94 Ii 12 0 34 55 8 7 35 12 25.2 261.8 -162.0 -16.2 40.4 255.1 68 101.4
Fritz_Peak CRISTA-180 94 11 4 18 52 0 I I 52 17 49.0 274.5 -180.0 -16.4 38.4 257.0 276 67.3
Fritz_Peak CRISTA-180 94 11 5 2 45 35 I 9 45 52 27.3 266.3 -180.0 -16.4 39.7 253.2 112 133.9
Fritz_Peak CRISTA-180 94 11 5 19 1 52 2 2 2 9 51.0 271.3 -180.0 -16.3 41.1 252.5 216 69.2
Fritz_Peak CRISTA-18O 94 Ii 7 I 30 2 3 8 30 19 30.6 271.1 -180.0 -16.3 42.5 257.2 369 121.8
Fritz_Peak CRISTA-180 94 11 7 17 45 27 4 0 45 44 48.9 274.3 -180.0 -16.3 38.3 257.0 280 65.4
Fritz_Peak CRISTA-180 94 11 8 1 38 47 4 8 39 4 27.0 266.6 -180.0 -16.3 39.3 253.8 89 119.7
Fritz_Peak CRISTA-180 94 11 8 17 53 41 5 0 53 58 50.9 271.4 -180.0 -16.3 40.9 252.7 189 67,6
Fritz Peak CRISTA-180 94 11 I0 16 35 21 6 23 35 38 48.7 274.8 -180.0 -16.2 38.2 257.8 344 66.8
Fritz_Peak CRISTA-180 94 11 11 0 28 2 7 7 28 19 27.7 267.1 -180.0 -16.2 39.8 254.3 21 105.0
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Appendix 13. Continued.
time into sub vievinq obeetTed aias solar
_mt mission satellite anqle point d/st zenith
site ins_uamnt ¥: mo da hr in sc da hr am sc 1st 1on beta alpha 1at 1on ka enqlo
Fritz_Peak CRZSTA-L80 94 11 11 16 42 15 7 23 42 32 50.4 271.4 -180.0 -16.2 40.4 253.3 117 69.0
Fritz_Peak SSBUV 94 11 5 18 57 20 2 1 57 37 40.5 252.8 0.0 -90.0 40.5 252.8 158 56.3
F=itz Peak SSBUV 94 11 7 17 40 56 4 0 41 13 37.7 257.4 0.0 -80.0 37.7 257.6 352 55.5
Fritz_Peak SSBUV 94 11 8 17 49 25 5 0 49 42 41.0 253.9 0.0 -80.0 41,0 253.8 132 59.3
Jungfzau_ock ATMOS 94 11 5 14 41 26 1 21 41 43 50.3 52.5 143.6 -16.4 46.3 28.4 1560 133.9
Jungfrau_ock ATMO8 84 11 6 14 50 18 2 21 50 35 48.0 50.1 138.4 -16.3 43.9 27.3 1563 138.3
Jungfrau_ock ATMOS 94 11 6 16 20 51 2 23 21 8 47.8 27.5 138.1 -16.3 43.7 4.8 445 138.6
Jungfraujock ATMOS 96 11 7 16 29 41 3 23 25 58 64.6 25.5 132.9 -16.3 40.5 4.0 790 144.2
Jungfrau_ock ATHOS 94 11 8 15 8 0 4 22 8 17 40.8 46.4 127.9 -16.3 36.7 26.1 1880 150.6
Jungfrau_ock ATHOS 94 11 8 16 38 33 4 23 38 50 40.6 23.8 127.6 -16.3 36.4 3.6 1232 151.1
Jungf=aujock ATMOS 94 11 9 16 47 32 5 23 47 49 35.2 22.4 122.3 -16.3 31.0 3.6 1819 158.7
Jungfraujock CRISTA-144 94 11 5 19 20 28 2 2 20 45 31.1 10.1 -144.0 -16.3 47.4 8.7 68 127.3
Jungfrau_ock CRISTA-144 94 11 6 I0 5 8 2 17 5 25 47.9 34.6 -144.0 -16.3 45.5 11.0 282 &4.5
Jungfraujock CRISTA-144 94 11 7 I0 13 26 3 17 13 43 49.6 30.7 -144.0 -16.3 47.9 6.0 177 66.3
Jungfraujock CRISTA-144 94 11 8 18 12 17 5 I 12 34 31.3 10.4 -144.0 -16.3 47.6 8.9 92 113.3
JungfEau_ock CRISTA-144 54 11 5 8 56 42 5 15 56 59 47.8 34.8 -144.0 -16.3 45.2 11.3 316 64.9
Junqfr&ujock CRISTA-144 94 11 9 18 19 58 6 1 20 15 29.0 5.0 -144.0 -16.2 45.1 4.1 366 110.2
Jungfraujock CRISTA-144 94 11 10 9 3 47 6 16 4 4 49.5 31.1 -144.0 -16.2 ' 47.7 6.8 119 67.1
Jungfzau_ock CRISTA-144 94 11 11 17 0 50 8 0 1 7 32,0 11.0 -144.0 -1&.2 48.1 9.4 164 98.4
Jungfrau_ock CRISTA-162/MAHRSI 94 11 4 19 11 7 I 2 11 24 32.5 1&.9 -162.0 -16.4 47.4 7.7 47 130.6
Jungfrsujock CRISTA-162/MAHRSI 84 11 5 11 30 0 1 18 30 17 52.7 31.4 -162.0 -16.4 47.7 6.7 127 72.5
Jungfraujock CRISTA-162/MAHRSI 94 11 7 10 14 12 3 17 14 29 51.2 34.6 -162.0 -16.3 45.4 11.5 321 68.3
Jungfraujock CRISTA-162/MAHRSI 94 II 7 18 4 34 4 1 4 51 32.6 16.7 -162.0 -16.3 47.4 7.7 50 117.0
Jungfraujock CRISTA-162/MAHRSI 94 11 8 10 22 18 4 17 22 35 52.5 30.7 -162.0 -16.3 47.3 6.6 113 69.6
Jungfrau_ock CRISTA-162/MAHRSI 94 11 I0 9 4 17 6 16 4 34 50.5 33.6 -162.0 -16.2 44.6 11.3 374 67.9
Jungf=aujock CRZSTA-162/MAHRSI 94 11 I0 16 54 27 6 23 54 44 32.8 17.4 -162.0 -16.2 47.5 8.4 63 103.4
Jungf_,ujock CRISTA-162/MAHRSI 94 11 11 9 ii 26 7 16 11 43 52.5 32.0 -162.0 -16.2 47.5 8.0 54 70.1
Jungfraujock CRISTA-162/HAHRSI 94 11 11 17 I 20 8 0 1 37 30.5 12.3 -162.0 -16.2 45.3 4.2 345 100.2
Jungfraujock CRISTA-180 94 11 4 12 53 55 0 15 54 12 55.8 30.2 -180.0 -16.4 49.0 5.4 297 81.7
JunQfraujock CRISTA-180 94 11 5 17 47 43 2 0 48 0 37.7 26.7 -180.0 -16.4 48.5 9.5 202 121.3
JungfKaujock CRISTA-180 84 11 6 ii 39 I0 2 18 39 27 54.6 30.7 -180.0 -16.3 46.6 0.1 45 74.8
Jungfrau_ock CRISTA-180 94 11 6 17 56 15 3 0 56 32 35.0 22.0 -180.0 -16.3 46.2 6.3 154 119.6
Jungfrau_ock CRISTA-180 94 11 7 11 47 43 3 18 48 0 55.8 29.8 -180.0 -16.3 49.0 5.3 299 7&.&
Jungfzau_ock CRISTA-180 94 11 8 16 39 33 4 23 35 50 38.2 26.6 -180.0 -16.3 48.8 9.4 222 108.3
Jungf=aujc_k CRISTA-180 94 11 9 I0 30 42 5 17 30 59 54.5 30.9 -180.0 -16.3 46.5 8.4 67 72.2
Jungfrau_ock CRISTA-180 94 ii 9 16 47 41 5 23 47 58 35.1 22.4 -150.0 -16.3 46.3 6.7 126 106.3
Jungfr,ujock CRISTA-180 94 ii 10 10 37 58 6 17 38 15 55.7 30.2 -180.0 -16.2 48.8 6.0 260 72.8
Jungfraujock CRISTA-180 94 11 II 15 28 I0 7 22 28 27 38.8 27.0 -180.0 -16.2 49.2 5.7 276 95.7
Junqfraujock 58BUV 94 11 9 10 26 11 5 17 26 28 45.9 8.6 0.0 -90.0 45.9 8.6 127 63.5
Jungfr&ujock SSBUV 94 II I0 I0 33 27 6 17 33 44 48.4 5.8 0.0 -50.0 48.4 5.9 217 66.3
Kislovodak ATHOS 94 Ii 5 13 I0 49 1 20 Ii 6 50.5 75.2 143.9 -16.4 46.4 51.0 780 133.6
Kislovodak ATMO$ 94 11 5 14 41 26 1 21 41 43 50.3 52.5 143.6 -16.4 46.3 28.4 1174 133.9
Kislovodsk ATHOS 94 11 6 14 50 18 2 21 50 35 48.0 50.1 138.4 -16.3 43.9 27.3 1225 138.3
Kislovodsk ATHOS 54 ii 8 15 8 0 4 22 8 17 40.8 46.4 127.9 -16.3 36.7 26.1 1549 150.6
Kislovodsk ATHOS 94 ii 9 13 46 23 5 20 46 40 35.5 67.5 123.0 -16.3 31.8 48.5 1338 150.5
Kislovodsk ATMOS 54 11 5 15 16 58 5 22 17 15 35.6 44.9 122.6 -16.3 31.4 26.0 1924 159.1
Kislovodsk CRISTA-144 94 11 4 17 42 18 1 0 42 35 27.1 44.4 -144.0 -16.4 43.5 43.7 128 135.8
Kislovodsk CRISTA-144 94 11 5 8 26 3 1 15 26 20 46.8 63.2 -144.0 -16.4 44.0 40.0 241 63.7
Kislovodsk CRISTA-144 54 11 ? 7 10 25 3 14 10 42 44.7 67.4 -144.0 -16.3 41.4 45.5 292 61.0
Kislovodsk CRISTA-144 94 11 7 16 35 49 3 23 36 6 27.3 44.2 -144.0 -16.3 43.6 43.6 124 121.3
Kislovodsk CRISTA-144 94 11 8 7 18 35 4 14 18 52 46.4 62.7 -144.0 -16.3 43.6 40.0 215 63.0
Kislovodsk CRISTA-144 94 11 I0 6 0 57 6 13 1 14 44.5 67.8 -144.0 -16.2 41.2 46.2 356 63.7
Kislovodsk CRISTA-144 94 11 10 15 25 47 6 22 26 4 27.5 44.9 -144.0 -16.2 43.7 44.3 177 106.9
Kislovodsk CRISTA-144 94 11 11 6 7 50 7 13 8 7 46.5 63.9 -144.0 -16.2 43.7 41.3 135 66.4
Kislovodsk CRISTA-144 94 11 II 15 32 41 7 22 32 58 25.0 39.6 -144.0 -16.2 41.2 39.4 308 103.3
Kislovodsk CRISTA-162/MAHRSI 94 11 4 17 42 48 1 0 43 5 25.5 45.6 -162.0 -16.4 40.9 38.5 385 137.2
Killovodsk CRISTA-162/MAHRSI 94 11 5 8 26 48 I 15 27 5 48.& 66.6 -162.0 -1&.4 41.7 45.3 261 6&.0
Kislovodsk CRISTA-162/MAHRSI 94 11 6 8 35 38 2 15 35 55 50.1 62.2 -162.0 -16.3 43.8 40.0 226 67.4
Kislovodsk CRISTA-162/MAHRSI 94 11 6 16 28 1 2 23 28 18 28.1 51.1 -162.0 -16.3 43.2 43.4 95 125.6
Kislovodsk CRISTA-I62/MAHRSI 94 11 7 16 36 19 3 23 36 36 25.7 45.5 -162.0 -16.3 40.9 38.5 391 122.4
Kislovodsk CRISTA-162/MAHRSI 54 11 8 7 19 20 4 14 19 37 48.2 66.1 -162.0 -16.3 41.3 45.2 280 64.7
Kislovodsk CRISTA-162/MAHRSI 54 11 9 7 27 14 5 14 27 31 49.9 62.4 -162.0 -16.3 43.6 40.3 194 66.8
Kislovodsk CRISTA-162/MAHRSI 84 Ii 9 15 19 29 5 22 19 46 28.3 51.5 -162.0 -16.3 43.4 43.8 127 111.2
KislovodJk CRISTA-162/MAHRSI 94 11 10 15 26 17 6 22 26 34 25.9 46.1 -162.0 -16.2 41.0 35.2 331 107.8
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Appendix 13. Continued.
t_ into s_ vlew_g obeet_d _mm solaut
_&aslon satellite _gle _t dimt zenith
site inm_nt yE mo da hr mn sc d_ h= mn sc lat 1on beta alpha _at _on ka anqle
Kislovodmk CRISTA-I62/HAHRSZ 94 11 11 6 8 20 7 13 8 37 47.7 46.1 -162.0 -16.2 40.7 45.7 358 67.0
Xislov_k CRISTA-180 94 11 5 16 19 23 1 23 19 40 31.0 56.3 -180.0 -16.4 43.0 41.9 44 127.9
Xislovodsk CRISTA-180 94 11 6 8 35 53 2 15 36 10 50.6 63.5 -180.0 -16.3 40.5 45.0 331 48.1
Ximlovodsk CRISTA-180 94 11 7 8 44 27 3 15 44 44 52.5 61.5 -180.0 -16.3 43.3 42.3 112 70.3
Kislovodsk CRISTA-180 94 11 8 15 11 35 4 22 11 52 30.8 56.8 -180.0 -16.3 42.6 42.9 39 114.3
Kislovodak CRISTA-180 94 11 9 7 27 29 5 14 27 46 50.4 63.7 -180.0 -16.3 40.4 45.3 361 67.3
Xislovodsk CRISTA-180 94 11 10 7 34 53 6 14 35 10 52.4 61.8 -180.0 -16.2 43.2 41.9 62 69.5
Kislovodsk CRISTA-180 94 11 11 14 0 16 7 21 0 33 31.4 57.4 -180.0 -16.2 43.1 43.3 83 100.3
Kislovodsk SSBUV 94 11 10 7 30 21 6 14 30 38 42.5 42.0 0.0 -90.0 42.5 42.1 41 62.8
Kislovodsk SBBUV 94 11 11 7 37 30 ? 14 37 47 45.2 38.8 0.0 -90.0 45.2 38.9 389 65.9
Kitt_Peak ATHOS 94 11 5 23 44 53 2 6 45 10 49.6 2?6.4 141.7 -16.3 45.5 252.9 1540 135.3
Kitt_Peak ATHOS 94 11 6 23 53 35 3 6 53 52 46.9 274.4 136.5 -16.3 42.8 252.0 1229 140.2
Kitt_Peak ATHOS 94 11 8 0 2 34 4 7 2 51 43.5 272.4 131.2 -16.3 39.4 251.3 846 14&.2
Kitt_Peak ATHOS 94 11 8 1 33 6 4 8 33 23 43.2 249.8 130.9 -16.3 39.1 228.8 1989 146.6
Kitt_Peak ATHOS 94 11 9 0 11 19 5 7 11 36 39.0 270.8 126.0 -16.3 34.9 251.0 373 153.6
Kitt_Peak ATHOS 94 11 9 1 41 52 5 8 42 9 38.7 248.2 125.6 -16.3 34.6 228.5 1922 154.1
Kitt_Peak ATM05 94 11 11 0 28 36 7 7 28 53 25.5 268.9 115.3 -16.2 21.2 251.9 1239 173.7
Kitt_Peak CRISTA-144 94 11 5 4 19 2? I I1 19 44 16.7 250.8 -144.0 -16.4 33.1 251.2 242 141.4
Kitt_Peak CRISTA-144 94 Ii 5 17 25 19 2 0 25 36 35.7 270.4 -144.0 -16.4 30.9 251.5 268 51.7
Kilt_Peak CRISTA-144 94 II 6 17 33 53 3 0 34 10 38.5 265.7 -144.0 -16.3 34.0 246.2 339 54.9
KittPeak CRISTA-144 94 II 8 3 12 17 4 10 12 34 17.2 250.6 -144.0 -16.3 33.5 251.0 250 125.4
Kitt_Pemk CRISTA-144 54 11 8 16 17 10 4 23 17 27 35.3 270.3 -144.0 -16.3 30.4 251.7 316 55.7
Kitt_Peak CRISTA-144 94 II 9 3 20 26 5 10 20 43 13.8 245.4 -144.0 -16.3 30.1 246.0 362 121.8
Kitt_Peak CRISTA-144 94 11 9 16 25 4 5 23 25 21 37.6 265.3 -144.0 -16.3 33.0 246.1 293 59.1
Xitt_Peak CRISTA-144 94 11 11 2 1 42 7 9 I 59 17.1 251.7 -144.0 -16.2 33.3 252.2 331 110.0
Kit__Peak CRISTA-162/MAHRSI 94 ii 5 4 19 57 i 11 20 14 15.0 251.9 -162.0 -16.4 30.7 246.5 276 142.3
Kitt_Peak CRISTA-162/MAHRSI 94 11 6 17 34 23 3 0 34 40 39.9 267.4 -162.0 -16.3 31.2 250.4 156 56.1
Kitt_Peak CRISTA-I62/MAHRSI 94 II 7 3 4 18 3 I0 4 35 18.5 257.2 -162.0 -16.3 34.0 251.5 329 129.9
Kitt_Peak CRISTA-162/MAHRSZ 94 11 8 3 12 47 4 10 13 4 15.5 251.7 -162,0 -16.3 31.1 246.4 270 126.3
Kitt_Peak CRISTA-162/MAHRSI 94 11 9 16 25 50 5 23 26 7 39.7 267.8 -162.0 -16.3 31.0 250.8 201 60.2
Kitt_Peak CRISTA-162/MAHRSI 94 11 I0 1 55 4 6 8 55 21 18.8 257.8 -162.0 -16.2 34.2 252.1 379 114.6
KittPeak CRISTA-I62/MAHRSI 94 11 I0 16 32 36 6 23 32 53 41.8 263.2 -162.0 -16.2 33.5 245.7 353 63.2
Kitt_Peak CRISTA-162/MAHRSI 94 ii Ii 2 2 13 7 9 2 30 15.4 252.8 -162.0 -16.2 30.9 247.6 183 110.7
Kitt_Peak CRISTA-180 94 11 4 18 49 44 1 1 50 i 43.5 264.8 -180.0 -16.4 31.7 250.2 123 59.9
KittPeak CRISTA-180 94 11 6 2 56 0 2 9 56 17 21.1 263.1 -180.0 -16.3 33.9 251.7 328 133.6
Kitt_Peak CRISTA-180 94 11 7 3 4 33 3 10 4 50 17.7 25?.8 -180.0 -16.3 30.8 247.0 231 130.4
KittPeak CRISTA-180 94 11 7 17 43 12 4 0 43 29 43.4 264.5 -180.0 -16.3 31.6 250.3 127 60.0
Kitt_Peak CRISTA-180 94 11 9 I 4? 41 5 8 47 58 21.3 263.4 -180.0 -16.3 34.1 252.0 362 118.2
KittPeak CRISTA-180 94 11 10 i 55 19 6 8 55 36 18.0 258.3 -180.0 -16.2 30,9 247.6 176 114,8
Kitt_Peak CRISTA-180 94 11 10 16 32 51 6 23 33 8 42.5 264.2 -180.0 -16.2 30.7 250.4 197 63.5
Kitt_Peak CRISTA-180 94 11 11 16 40 0 7 23 40 17 45.2 261.0 -180,0 -16.2 33.8 246.1 338 66.6
Kitt_Peak SSBUV 94 11 5 18 55 4 2 i 55 21 33.9 245.6 0.0 -90.0 33.9 245.6 383 50.1
Kitt_Peak SSBUV 94 II 8 17 46 54 5 0 47 11 33.8 245.9 0.0 -90.0 33.8 245.9 351 55.1
KittPeak SSBUV 94 11 10 16 28 35 6 23 28 52 30.7 251.4 0.0 -90.0 30.7 251.5 2?8 59.9
Lake_Issyk-Kul ATHOS 94 11 4 9 59 40 0 16 59 57 52.6 123.1 149.8 -16.4 48.6 97.9 1799 129.5
Lake_Issyk-Kul ATHOS 94 11 5 i0 9 34 1 17 9 51 50.7 120.5 144.6 -16.4 46.7 96.2 1643 133.1
Lake_Issyk-Kul ATHOS 94 11 5 ii 40 II 1 18 40 28 50.6 97.8 144.3 -16.5 46.5 73.6 437 133.4
Lake_Issyk-Kul ATHOS 94 11 6 i0 18 40 2 17 18 57 48.5 118.0 139.4 -16.3 44.4 95.0 1532 137.3
Lake_Imsyk-Kul ATHOS 94 11 8 10 36 21 4 17 36 38 41.7 114.1 128.9 -16.3 37.6 93.6 1612 149.2
Lake_Issyk-Kul ATHOS 94 11 9 10 45 15 5 17 45 32 36.7 112.7 123.6 -16.3 32.5 93.5 1927 157.4
Lake lssyk-Ku_ ATHOS 94 11 9 12 15 49 5 19 16 6 36.3 90.1 123.3 -16.3 32.2 71.0 1283 158.0
Lake_Issyk-Kul ATMOS 94 11 10 12 24 12 6 19 24 29 29.7 89.1 118.0 -16.2 25.5 71.5 1993 167.9
Lake_Issyk-Kul CRISTA-144 94 II 6 5 32 52 2 12 33 9 45.8 99.7 -144.0 -16.3 42.8 77.2 103 62.1
L&ke_Issyk-Kul CRZSTA-144 94 11 6 14 58 16 2 21 58 33 25.9 75.8 -144.0 -16.3 42.2 75.4 105 127.6
Lake_Issyk-Kul CRISTA-144 94 11 9 4 24 31 5 11 24 48 45.7 100.0 -144.0 -16.3 42.6 77.6 136 63.1
Lake_Imsyk-Kul CRISTA-144 94 11 9 13 49 45 5 20 50 2 26.1 76.2 -144.0 -16.3 42.3 75.7 77 112.9
Lake_Issyk-Xul CRISTA-144 94 11 10 4 31 47 6 11 32 4 47.5 96.0 -144.0 -16.2 45.1 72.8 344 65.5
Lake Issyk-Ku_ CRISTA-162/MAHRSI 94 11 4 14 40 6 0 21 40 23 30.5 87.6 -162.0 -16.4 45.5 79.2 377 133.4
Lake_Issyk-Xul CRISTA-162/MAHRSI 94 11 5 6 57 28 i 13 57 45 51.2 95.7 -162.0 -16.4 45.3 72.4 384 70.0
Lake_Issyk-Kul CRISTA-162/MAHRSI 94 11 5 14 50 3 I 21 50 20 27.2 82.4 -162.0 -16.4 42.5 74.9 106 131.5
Lake_Issyk-Kul CRISTA-162/MAHRSI 94 11 7 5 41 41 3 12 41 58 48.9 98.0 -162.0 -16.3 42.2 76.6 I00 65.4
Lake_Issyk-Kul CRISTA-162/MAHRSI 94 II 7 13 33 48 3 20 34 5 30.6 87.4 -162.0 -16.3 45.5 79.1 374 119.4
Lake_lssyk-Kul CRISTA-162/MAHRSI 94 11 8 5 50 7 4 12 50 24 50.8 95.0 -162.0 -16.3 44.9 72.3 367 67.6
Lake_Zssyk-Kul CRISTA-162/MAHRSI 94 11 8 13 42 6 4 20 42 23 27.7 82.3 -162.0 -16.3 42.8 74.8 98 116.7
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Appendix 13. Continued.
tile into sub viewing oblot rod miss solar
_t mission sateZZito angle point dlst zenith
site instttmont yr mo da hz Jm sc da hr nm sc Zat 2on beta a2pha Zat Zon km angle
Lake_lasyk-RuZ CRISTA-162/MAHRSI 94 11 10 4 32 17 6 11 32 34 48.7 98.3 -162.0 -16.2 42.0 77.3 148 66.3
L_ke_lssyk-Kul CP_STA-162/MJU4RSX 54 11 11 4 39 26 7 11 39 43 50.9 96.2 -162.0 -16.2 45.2 73.6 298 68.8
• Lake_Zssyk-Kul CRISTA-162/MAHRSZ 94 11 11 12 31 6 7 19 31 23 27.6 83.5 -162.0 -16.2 42.7 76.2 41 102.6
Lake_lsoyk-Kul CRISTA-180 94 11 4 14 40 22 0 21 40 39 25.7 88.3 -180.0 -16.4 41.8 74.5 185 134.1
Lake lssyk-Ku2 CXISTA-180 94 11 5 6 57 44 1 13 58 1 51.6 97.0 -180.0 -16.4 41.9 77.5 171 70.8
Lake_Zssyk-Xul CRISTA-180 94 11 6 7 6 54 2 14 7 11 53.3 94.5 -180.0 -16.3 44.5 73.5 259 72.6
Lake_/ssyk-XuZ CRISTA-180 94 11 6 13 25 30 2 20 25 47 33.0 92.8 -180.0 -16.3 44.6 78.0 234 122.1
Lake_zssyk-Kul CRZSTA-180 94 11 7 13 34 3 3 20 34 20 29.8 88.1 -180.0 -16.3 41.8 74.4 185 120.0
Lake_Zssyk-KuZ CRISTA-180 94 11 8 5 50 22 4 12 50 39 51.3 96.4 -180.0 -16.3 41.6 77,3 189 68.2
Lake_Zsayk-Kul CRISTA-180 94 11 9 5 58 31 5 12 58 48 53.2 94.7 -180.0 -16.3 44.3 73.8 232 70.4
Lake_lssyk-Xul CRISTA-180 94 11 9 12 17 1 5 19 17 18 33.2 93.2 -180.0 -16.3 44.7 78.3 262 108.5
Lake_Xssyk-Kul CRISTA-180 94 11 10 12 24 12 6 19 24 29 30.1 88.7 -180.0 -16.2 42.0 75.1 136 106.0
Lake_Iosyk-Kul CRISTA-180 94 11 11 4 39 41 7 11 39 58 51.4 97.5 -180.0 -16.2 41.7 78.6 255 69.1
Lske_Issyk-Kul SSBUV 94 11 5 6 53 12 1 13 53 29 41.4 78.0 0.0 -90.0 41.4 77.9 236 57.3
Lake lssyk-Kul 55BUV 94 11 6 7 2 37 2 14 2 54 44.6 74.7 0.0 -90.0 44.6 74.7 201 60,6
Lake_Zssyk-Kul 5SBUV 94 11 8 5 46 6 4 12 46 23 41.7 78.5 0.0 -90.0 41.7 78.5 252 59.1
Lake_Issyk-Ku2 55BUV 94 11 9 5 54 14 5 12 54 31 44.4 75.0 0.0 -90.0 44.4 75.0 176 62.2
Lake_Isayk-Kul SSBUV 94 11 11 4 35 10 7 11 35 27 41.1 78.7 0.0 -90.0 41.1 78.8 316 64.1
Luader CRISTA-144 94 11 4 15 11 34 0 22 11 51 -56.9 188.2 -144.0 -16.4 -44.9 170.1 12 92.3
Luader CRISTA-144 94 11 4 16 46 26 0 23 46 43 -54.1 194.2 -144.0 -16.4 -47.4 170.2 266 77.6
Luader CRISTA-144 94 11 4 18 21 18 1 I 21 35 -45.2 193.0 -144.0 -16.4 -43.8 169.9 130 63.4
Luade: CRISTA-144 94 11 5 15 22 1 I 22 22 18 -56.8 191.1 -144.0 -16.4 -46.5 170.2 164 89.5
Luader CRZSTA-144 94 11 5 16 56 53 $ 23 57 10 -51.5 195.1 -144.0 -16.4 -46.8 170.8 208 75.7
Luade: CRISTA-144 94 11 6 13 55 25 2 20 55 42 -55.3 179.8 -144.0 -16.3 -41.4 166.7 390 103.5
Luader CRISTA-144 94 11 6 15 30 57 2 22 31 14 -56.0 191.6 -144.0 -16.3 -47.3 169.2 259 88.2
Luader CRISTA-144 54 11 6 17 5 44 3 0 6 1 -49.0 193.4 -144.0 -16.3 -45.8 169.7 97 75.4
Luader CRISTA-144 94 11 7 14 5 14 3 21 5 31 -56.9 187.7 -144.0 -16.3 -44.9 170.0 6 98.4
Luader CRISTA-144 94 11 7 15 40 0 3 22 40 27 -54.2 193.8 -144.0 -16.3 -47.5 170.1 274 86.4
Luader CRISTA-144 94 11 7 17 14 47 4 0 15 4 -45.4 192.7 -144.0 -16.3 -43.9 169.9 119 74.6
Luader CRISTA-144 94 11 8 14 14 1 4 21 14 18 -56.8 190.3 -144.0 -16.3 -46.5 169.9 163 96.5
Luader CRISTA-144 94 11 8 15 48 46 4 22 49 3 -51.8 194.6 -144.0 -16.3 -47.0 170.5 222 85.4
Luader CRISTA-144 94 11 8 17 23 16 5 0 23 33 -42.3 189.9 -144.0 -16.3 -42.1 167.9 370 75.4
Luader CRISTA-144 94 11 9 12 47 55 5 19 48 12 -56.2 186.5 -144.0 -16.3 -43.0 171.5 250 104.5
Luader CRISTA-144 94 II 9 14 22 25 5 21 22 42 -56.0 191.7 -144.0 -16.3 -47.3 169.4 255 95.3
Luader CRISTA-144 94 11 9 15 57 10 5 22 57 27 -49.1 193.7 -144.0 -16.3 -45.9 170.0 102 85.4
Luader CRISTA-144 94 11 10 12 55 21 6 19 55 38 -56.9 188.0 -144.0 -16.2 -45.0 170.6 44 102.8
Luader CRISTA-144 94 11 I0 14 29 47 6 21 30 4 -54.6 192.7 -144.0 -16.2 -47.6 169.4 289 94.7
Luade= CRISTA-144 94 11 10 16 4 28 6 23 4 45 -46.2 192.2 -144.0 -16.2 -44.4 169.4 80 86.0
Luader CRISTA-144 94 11 11 13 2 45 7 20 3 2 -56.9 189.9 -144.0 -16.2 -46.3 170.0 149 101.6
Luader CRISTA-144 94 II II 14 37 26 7 21 37 43 -52.2 194.5 -144.0 -16.2 -47.1 170.7 243 94.2
Luader CRISTA-144 94 11 11 16 11 52 7 23 12 9 -42.9 190.2 -144.0 -16.2 -42.4 168.2 317 87.1
Luader CRISTA-162/MAHRSI 94 11 4 18 21 18 1 I 21 35 -45.2 193.0 -162.0 -16.4 -48.9 269.3 382 63.4
Luader CRISTA-162/MAHRSI 94 11 5 13 47 54 1 20 48 11 -55.6 189.5 -162.0 -16.4 -44.8 170.0 26 100.9
Luader CRISTA-I62/MAHRSI 94 11 5 18 31 57 2 1 32 14 -40.8 191.5 -162,0 -16.3 -46.0 170.2 117 62.0
Luader CRISTA-162/MAHRSI 94 II 6 13 56 55 2 20 57 13 -56.6 189.8 -162.0 -16.3 -47.1 168.1 275 98.9
Luader CRISTA-162/MAHRSI 94 ii 6 18 40 45 3 1 41 2 -37.1 188.2 -162.0 -16.3 -43.4 168.5 213 62.6
Luader CRISTA-162/MAHRSI 94 11 7 17 15 2 4 0 15 19 -44.7 193.8 -162.0 -16.3 -48.6 170.6 376 73.9
Luader CRZSTA-162/MAHRSI 94 11 8 12 40 2 4 19 40 19 -55.5 188.8 -162.0 -16.3 -44.6 169.7 53 105.4
Luader CRISTA-I62/MAHRSI 94 11 8 17 23 47 5 0 24 4 -40.9 191.7 -162.0 -16.3 -46,2 170.4 132 74,2
Luader CRISTA-162/MAHRSI 94 11 9 12 48 26 5 19 48 43 -56.6 190.0 -162.0 -16.3 -47.0 168.4 257 103.4
Luader CRISTA-162/MAHRSI 94 11 9 17 32 0 6 0 32 17 -37.3 188.5 -162.0 -16.2 -43.6 168.9 181 75.4
Luader CRISTA-162/MAHRSI 94 11 ii 11 28 49 7 18 29 6 -55.2 188.4 -162.0 -16.2 -44.2 170.0 91 107.2
Luader CRISTA-I62/MAHRSI 94 11 11 16 12 22 7 23 12 39 -41.5 192.1 -162.0 -16.2 -46.6 170.7 180 86.2
Luader CRISTA-180 94 II 4 13 37 57 0 20 38 14 -54.4 190.8 -180.0 -16.4 -46.1 168.3 182 102.6
Luade: CRZSTA-180 94 11 4 19 56 10 i 2 56 27 -33.2 184.7 -180.0 -16.6 -46.8 169.6 38 50.2
Luader CRISTA-180 94 11 6 12 23 9 2 29 23 26 -52.6 191.9 -180.0 -16.3 -43.5 171.6 212 108.8
Luader CRZSTA-180 94 11 • 18 41 0 3 I 41 17 -36.4 189.0 -180.0 -16.3 -47.4 172.7 338 •1.9
Luader CRISTA-180 94 11 7 12 31 43 3 19 32 0 -54.3 190.4 -180.0 -16.3 -46.1 168.2 184 106.8
Luader CRISTA-180 94 11 7 18 49 34 4 1 49 51 -33.3 184.5 -180.0 -16.3 -44.8 169.6 35 &3.7
Luader CRZSTA-180 94 11 9 11 14 41 5 18 14 58 -52.5 192.1 -180.0 -16.3 -43.3 171.9 240 110.5
Luader CRISTA-180 94 11 9 17 32 15 6 0 32 32 -36.6 189.3 -180.0 -16.2 -47.5 173.1 368 74.9
Luader CRISTA-180 94 11 10 11 21 55 6 18 22 12 -54.2 190.7 -180.0 -16,2 -46.0 168.9 138 108.5
Luadez CRISTA-180 94 11 10 17 39 24 7 0 39 41 -33.6 185.2 -180.0 -16.2 -45.0 170.4 31 77.2
- Luader CRISTA-180 94 11 11 17 46 18 8 0 46 35 -31.2 180.2 -180.0 -16.2 -42.9 166.3 376 80.3
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Appendix 13. Continued.
tim* _t_ sub viiw_g o_*r_d _mm sol_
_l_t _lsion sat*],li_ anqle point _st s*nit_
site _st_n_ _ _ _ _ _ sc da I_ _ sc ].st ],on _ta s2phs ],at ],on _ _g&e
LuadeE SSBUV 94 11 6 18 36 29 3 I 36 46 -47.9 172.9 0.0 -90.0 -47.9 172.9 388 74.1
L_de: 55BU',' 94 11 7 18 45 2 4 1 45 19 -45.4 169.8 0.0 -90.0 -45.4 169.8 43 ?4.9
Luader SSBOV 94 11 10 17 34 53 ? 0 35 10 -45.6 170.4 0.0 -90.0 -45.6 170.5 73 85.?
Luade= SSBt._r 94 11 11 I? 42 2 8 0 42 19 -42.9 167.3 0.0 -90.0 -42.9 167.4 312 87.3
Hauna_Loa ATHOS 94 11 9 3 12 26 5 10 12 43 38.4 225.6 125.3 -16.3 34.2 205.0 1589 154.7
Hsuna_l, oa AT)4OS 94 11 11 3 29 44 7 10 30 1 24.3 223.9 114.6 -26.2 20.0 207.1 215 175.2
Hauna_I, oa CP.TSTA-144 94 11 4 20 14 2 1 3 14 19 25.0 222.9 -144.0 -16.4 19.3 206.2 150 41.6
Hauna_Loa C1_STJ_-244 94 11 6 7 32 32 2 14 32 49 4.2 204.6 -144.0 -16.3 20.5 205.5 74 140.7
Mauna_Loa CP,ZSTJk-144 94 11 7 19 7 25 4 2 7 42 24.9 222.8 -144.0 -16.3 19.2 206.3 155 48.5
Hauna Loa CRZSTA-144 94 11 9 6 24 9 5 13 24 26 4.4 205.0 -144.0 -16.3 20.? 205.9 116 124.8
Hauna_Loa CRZSTJ_-144 94 11 10 17 5? 14 ? 0 5? 31 24.6 223.5 -144.0 -16.2 19.0 207.3 263 59.3
Mauna_Loa CP,ICT&-lG2/_P,S$ 94 11 5 7 23 54 1 14 24 11 5.6 211.6 -162.0 -16.4 21.5 206.9 257 145.7
Mauna_Loa CRISTA-162/]4_4RSZ 94 11 5 20 24 34 2 3 24 51 30.3 219.3 -162.0 -16.3 20.? 204.7 82 47.2
Hauna Loa CP_TSTA-I62/)OJ4RSZ 94 11 8 6 16 45 4 13 17 2 5.3 211.9 -162.0 -16.3 22.0 207.4 2?3 129.9
Ma_a_Loa CRISTA-162/HAHRSZ 94 11 8 19 16 22 5 2 16 39 30.1 219.6 -162.0 -16.3 20.5 205.0 54 53.7
Hatml_Loa CRISTJk-162/KAHRSZ 94 11 11 5 S 48 ? 12 6 5 6.1 212.5 -162.0 -16.2 21.6 208.1 369 113.8
Mav_'_a_I,oa CRISTA-162/FUU_RSZ 94 11 11 18 4 53 8 1 5 10 29.5 220.2 -162.0 -16.2 19.8 205.9 98 63.6
Ma_ma_Lo& CRISTA-180 94 11 S 7 24 9 1 14 24 26 4.8 212.0 -180.0 -16.4 18.4 202.6 30? 145.9
;l_na_Loa CRZSTA-180 94 11 6 20 33 8 3 3 33 25 33.5 214.6 -180.0 -16.3 20.5 203.3 189 51.1
Hat_na_1,oa CP,ZSTA-180 94 11 ? 6 8 20 3 13 8 3? 8.4 217.6 -180.0 -16.3 21.8 208.0 376 234.3
H&una Loa CRZSTA-180 94 11 8 6 16 45 4 13 17 2 5.3 211.9 -180.0 -16.3 18.8 202.6 286 129.9
Mauna Loa CRISTA-180 94 11 9 19 24 16 6 2 24 33 33.2 215.0 -180.0 -16.2 20.5 203.9 130 57.7
Ma_na_Loa CRZSTJ4-180 94 11 11 5 5 48 ? 12 6 5 6.1 212.5 -180.0 -16.2 19.5 203.3 189 113.8
Mauna_Loa HAS 94 11 4 8 43 17 0 15 43 34 12.4 192.4 -90.0 -16.4 21.1 207.0 240 148.2
Hauna_Loa SSBUV 94 11 6 20 28 51 3 3 29 8 20.7 204.5 0.0 -90.0 20.7 204.5 98 43.8
Ha_ms_l, oa SSBUV 94 11 12 18 ? 46 9 1 8 3 19.8 205.8 0.0 -90.0 19.8 205.9 99 "68.4
Moacow ATHOS 94 11 5 13 10 49 I 20 11 6 50.5 75.2 243.9 -16.4 46.4 51.0 1386 133.6
Hoscow ATMOS 94 11 5 14 41 26 i 21 41 43 50.3 52.5 143.6 -16.4 46.3 28.4 1195 133.9
Hoacow ATHOS 94 11 6 14 50 18 2 21 50 35 48.0 50.1 238.4 -16.3 43.9 27.3 14?3 138.3
Hoscow CRZSTA-144 94 11 5 10 1 10 I 17 1 27 55.3 64.8 -144.0 -16.4 57.2 35.1 237 78.3
Moscc_ CRISTA-144 94 11 5 16 15 52 I 23 16 9 41.3 45.3 -144.0 -16.4 57.4 39.8 261 117.?
Hoscc_ CRZSTA-144 94 11 6 16 24 30 2 23 24 47 38.7 40.9 -144.0 -16.3 54.8 36.9 ?8 116.3
HOSCOW CRZSTA-144 94 11 ? 8 45 2? 3 15 45 44 54.2 67.3 -144.0 -16.3 55.0 39.0 117 73.1
Hoscc_ CRZSTA-144 94 11 8 8 53 35 4 15 53 52 55.1 54.0 -144.0 -16.3 56.8 34.9 213 ?3.9
Hoscow CRISTA-144 94 11 8 15 8 4 4 22 8 21 41.1 46.0 -144.0 -16.3 87.0 40.7 270 106.1
Moscow CRISTA-144 94 11 9 15 15 57 5 22 16 14 38.9 41.3 -144.0 -16.3 54.9 37.1 59 103.8
Hoscc_ CRZSTA-144 94 11 10 ? 35 38 6 14 35 55 53.7 66.1 -144.0 -16.2 54.1 38.6 164 70.9
Hoscow CRISTA-144 94 11 10 15 22 31 6 22 22 48 37.4 35.? -144.0 -16.2 53.4 32.4 392 100.?
Hoscow CRISTA-144 94 11 11 7 42 31 ? 14 42 48 54.8 63.? -144.0 -16.2 56.2 35.1 166 ?2.2
Hoscow CRZSTA-144 94 11 11 13 56 45 ? 20 57 2 41.? 46.3 -144.0 -15.2 57.5 40.8 310 94.1
Moscow CI_ST&-162/)4,_IRSZ 94 11 4 16 6 40 0 23 6 5? 42.1 52.2 -162.0 -16.4 55.? 37.9 45 120.9
Hosco_ CRISTA-162/_RSZ 94 11 5 10 1 40 I 17 1 57 55.8 68.1 -162.0 -16.4 53.5 39.7 266 79.9
Moscow CRISTA-ZG2/HJU4RSI 94 11 5 16 16 22 1 23 16 39 39.9 47.1 -162.0 -16.4 54.0 34.3 257 119.2
Moscow CRISTA-162/HJU_RSI 94 11 6 10 10 40 2 17 10 57 56.5 66.? -162.0 -16.3 55.6 37.3 21 81.1
Moscow CRISTJ4-I62/PJU4RSI 94 11 6 14 51 44 2 21 52 1 44.9 55.5 -162.0 -16.3 57.8 39.1 279 110.0
Moscow CRISTA-162/14AI4RSI 94 11 7 10 19 13 3 17 19 30 57.0 66.4 -162.0 -16.3 57.7 35.9 265 82.3
Moscow CRISTA-lG2/HJUtRSZ 94 11 ? 15 0 17 3 22 0 34 42.2 51.9 -162.0 -16.3 55.7 37.8 40 109.0
Hoscc_ CRISTA-162/MJ_I4RSI 94 11 8 8 54 20 4 15 54 3? 55.9 68.9 -162.0 -16.3 53.8 40.? 287 75.8
Hoscow CP,ISTA-1G2/HAI4R$Z 94 11 8 15 8 34 4 22 8 51 39.7 47.7 -162.0 -16.3 53.6 35.3 243 107.3
Hosco_a CRZSTA-162/KAHRSI 94 11 9 9 2 14 5 16 2 31 56.5 66.8 -262.0 -15.3 55.5 37.5 11 ?6.6
MOSCOW CRIST&-162/FU_4RSI 94 11 9 13 43 13 5 20 43 30 45.1 55.8 -162.0 -16.3 57.9 39.3 292 98.8
Moscow C]_ISTA-162/HJU4RST 94 11 10 9 9 18 6 16 9 35 56.9 64.8 -162.0 -16.2 57.1 35.0 236 77.2
Moa¢o_ CRIST&-162/HJU4RSI 94 11 10 13 50 21 6 20 50 38 42.4 52.5 -162.0 -16.2 55.8 38.4 76 97.3
Hoaco_ CP,ZSTJ_-I62/MJU4RS$ 94 11 11 7 43 17 ? 14 43 34 55.7 68,5 -162.0 -16.2 53.3 40.9 334 ?3.4
Hoscow CRISTA-162/HAHRSZ 94 11 11 13 57 15 T 20 5? 32 40.3 48.1 -162.0 -16.2 54.0 35.5 195 95.0
Moscow CRISTA-180 94 11 5 11 35 17 I 18 35 34 56.9 66.3 -180.0 -16.4 54.5 37.1 104 89.8
MoscOw CRISTA-180 94 11 5 14 43 16 1 21 43 33 46.6 60.3 -180.0 -16.4 54.6 37.3 90 111.7
Moscow CRZSTA-180 94 11 6 11 44 26 2 18 44 43 56.3 66.7 -180.0 -16.3 55.9 37.3 53 91.2
Hoscow CRZSTA-180 94 11 6 13 18 13 2 20 18 30 51.8 64.0 -180.0 -16.3 56.8 37.3 145 101.1
Moscow CRISTA-180 94 11 6 14 51 59 2 21 52 16 44.3 56.5 -180.0 -16.3 53.2 35.6 2?? 110.?
HoscO_ CRZSTA-180 94 11 ? 10 19 13 3 17 19 30 57.0 66.4 -180.0 -16.3 52.9 38.7 295 82.3
Moscow CRZSTA-180 94 11 ? 11 53 0 3 18 53 17 55.3 66.0 -180.0 -16.3 56.? 36.8 141 91.?
Mosco_ CRZSTA-180 94 11 7 13 26 46 3 20 27 3 49.? 61.8 -180.0 -16.3 56.1 36.8 77 100.9
MOSCOW CRZST&-180 94 11 8 10 27 50 4 17 28 ? 56.9 67.1 -180.0 -16.3 54.? 38.2 99 83.6
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t_ in_ elLb viewing ol_er _d m_.aa Jol_
_t _&asion 8atollitJ O-_glo _int dist zonLt_
site insILrtmmnt yr io da hr am sc da 11= m_ sc tat ion beta alpha tat Ion km angle
Moscow CRISTA-180 94 11 8 12 I 35 4 19 1 52 53.7 65.8 -180.0 -16.3 57.0 32.4 171 92.2
Moeco_ CRIBTA-180 94 11 8 13 35 19 4 20 35 36 47.0 58.9 -180.0 -16.3 54.8 37.0 76 100.6
Moscow CRZSTA-180 54 11 9 10 35 59 5 17 36 16 56.3 66.9 -180.0 -18.3 55.9 37.4 48 84.2
MoSCOW CRISTA-180 94 11 9 12 9 43 5 19 10 0 51.9 64.3 -180.0 -16.3 56.8 37.4 147 51.9
Moscow CR_GTA-180 94 11 9 13 43 28 5 20 43 45 44.4 56.8 -180.0 -16.3 53.3 35.8 262 59.4
Moscow CP_STA-180 94 11 10 9 g 34 6 16 9 51 56.9 66.6 -180.0 -16.2 52.8 39.2 316 77.7
MoSCOw CRISTA-180 94 11 10 10 43 14 6 17 43 31 55.4 66.3 -180.0 -16.2 56.7 37.3 134 84.4
Moscow CRISTA-180 94 11 10 12 16 55 6 19 17 12 49.8 62.3 -180.0 -16.2 56.1 37.4 74 91.2
Moscow CRISTA-180 94 11 11 g 16 42 7 16 16 59 56.9 66.7 -180.0 -16.2 54.4 38.2 123 78.4
Moscow CRZSTA-180 94 11 11 10 50 23 7 17 50 40 54.0 65.6 -180.0 -16.2 57.0 37.4 170 84.2
Moscow CRISTA-180 94 11 11 12 24 4 7 19 24 21 47.5 60.0 -280.0 -16.2 55.0 37.0 51 90.1
MoscOw SSBUV 94 11 9 10 31 27 5 17 31 44 55.7 37.1 0.0 -90.0 55.7 37.1 29 74.3
Moscow SSBUV 94 11 9 12 5 12 5 19 5 29 56.9 37.0 0.0 -90.0 56.9 37.0 159 81.7
Moscow SSBUV 94 11 9 13 38 57 5 20 39 14 53.6 35.6 0.0 -90.0 53.6 35.6 232 89.3
Moscow SSBUV 94 11 10 9 5 17 6 16 5 34 52.8 40.3 0.0 -90.0 52.8 40.4 350 70.0
Moscow SSBUV 94 11 10 10 38 43 6 17 39 0 56.5 36.7 0.0 -90.0 56.5 36.7 124 75.6
Hoscow SSBUV 94 11 10 12 12 24 6 19 12 61 56.3 36.7 0.0 -90.0 56.3 36.8 101 82.2
Moscow SSBUV 94 11 11 9 12 11 7 16 12 28 54.1 37.7 0.0 -90.0 54.1 37.8 153 71.5
Moscow SSBUV 94 11 11 10 45 52 7 17 46 9 56.9 36.7 0.0 -90.0 56.9 36.8 170 76.7
Moscow SSBUV 94 11 11 12 19 33 7 19 19 50 55.3 36.4 0.0 -90.0 55.3 36.5 55 82.3
Reunion Island CRZSTA-144 94 11 5 19 41 50 2 2 42 7 -37.8 58.1 -144.0 -16.3 -21.6 55.8 48 126.4
Reunion_Island CRISTA-144 94 11 6 3 42 15 2 10 42 32 -17.8 73.8 -144.0 -16.3 -22.4 57.1 123 44.5
Reunlon_Island CRISTA-144 94 11 8 18 33 39 5 1 33 56 -37.6 58.3 -144.0 -16.3 -21.5 56.1 60 122.8
Reunlon_Zsland CRISTA-144 94 11 9 2 33 56 5 9 34 13 -18.0 74.2 -144.0 -16.3 -22.5 57.5 145 60.1
Reunlon_Zsland CRZSTA-144 94 11 11 17 22 11 8 0 22 28 -37.0 58.8 -144.0 -16.2 -20.9 56.8 146 115.5
Reunion_Island CRISTA-162/MAHRSI 94 11 4 19 32 31 1 2 32 48 -36.5 64.6 -162.0 -16.4 -21.4 57.3 147 127.9
Reunion_Island CRZSTA-162/MAHRSI 94 11 7 3 51 19 3 10 51 36 -12.7 63.5 -162.0 -16.3 -22.3 55.6 53 47.1
Reunion_Island CRISTA-162/MAHP_I 94 11 7 18 25 56 4 1 26 13 -36.4 64.4 -162.0 -16.3 -21.3 57.3 148 125.4
Reunion_Island CRISTA-162/HAHRSI 94 11 10 2 42 2 6 9 42 19 -13.0 70.0 -162.0 -16.2 -22.5 56.3 66 63.0
Reunlon_Zsland CRZSTA-162/MAHRSI 94 11 10 17 1S 48 7 0 16 S -36.2 65.1 -162.0 -16.2 -21.2 58.1 231 118.7
Reunlon_Island CRISTA-180 94 11 5 S 7 30 i 12 7 47 -7.5 65.0 -180.0 -16.4 -21.0 55.3 127 34.4
Reunion Island CRISTA-180 94 11 6 18 17 22 3 1 17 39 -33.3 68.9 -180.0 -16.3 -20.5 57.7 243 129.1
Reunlon Island CRISTA-180 94 11 8 4 0 17 4 11 0 34 -8.0 64.8 -180.0 -16.3 -21.4 55.2 100 50.5
Reunlon Island CRISTA-180 94 11 9 17 8 39 6 0 8 56 -33.1 69.2 -180.0 -16.2 -20.3 58.2 293 122.6
Reunlon_Island CRISTA-180 94 11 10 17 15 48 7 0 16 5 -36.2 65.1 -180.0 -16.2 -23.6 53.3 328 118.7
Reunion_Island CRISTA-180 94 11 11 2 49 26 7 9 49 43 -8.7 65.4 -180.0 -16.2 -22.1 55.9 11 66.7
Reunion_Island 5SBUV 94 11 8 3 55 46 4 10 56 3 -22.1 55.8 0.0 -90.0 -22.1 55.8 23 57.6
Reunion_Island 5SBUV 94 11 11 2 44 54 7 9 45 11 -22.8 56.4 0.0 -90.0 -22.6 56.4 104 72.9
Table_Mountain ATHOS 94 11 4 0 55 59 0 7 56 16 53.2 253.1 151.7 -16.4 49.2 233.5 1829 128.3
Table_Mountaln ATHOS 94 11 5 23 44 53 2 6 45 10 49.6 276.4 141.7 -16.3 45.5 252.9 1581 135.3
Table_Mountain ATHOS 94 11 6 i 15 25 2 8 15 42 49.4 253.8 141.4 -16.3 45.3 230.4 1606 135.6
Table Mountain ATMOS 94 11 6 23 53 35 3 6 53 52 46,9 274.4 136.5 -16.3 42.8 252.0 1309 140.2
Table Mountain ATHOS 94 11 8 0 2 34 4 7 2 51 43.5 272.4 131.2 -16.3 39.4 252.3 1022 146.2
Table_Mountaln ATHOS 94 Ii 8 I 33 6 4 8 33 23 43.2 249.8 130.3 -16.3 39.1 228.8 1310 146.6
Table_Mountaln ATHOS 94 11 9 0 11 19 5 7 11 36 39.0 270.8 126.0 -16.3 34.9 251.0 835 153.6
Table_Mountain ATHOS 94 11 9 I 41 52 5 8 42 9 38.7 248.2 125.6 -16.3 34.6 228.5 1239 154.1
Table Mountain ATHOS 94 11 11 0 23 36 7 7 28 53 25.5 268.9 115.3 -16.2 21.2 251.9 1728 173.7
Table_Hountain ATHOS 94 11 11 1 59 10 ? 8 59 27 24.9 246.4 115.0 -16.2 20.6 229.5 1935 174.5
Table_Mountain CRISTA-144 94 11 4 18 48 13 1 1 48 30 39.4 259.3 -144.0 -16.4 35.0 239.3 271 55.1
Table_Hountain CRISTA-144 94 11 6 4 27 30 2 11 27 47 17.7 242.4 -144.0 -16.3 34.0 242.7 69 135.4
Table_Mountain CRISTA-144 94 II 6 17 33 23 3 0 33 40 37.0 264.1 -144.0 -16.3 32.3 245.1 341 53.7
Table_Mountain CRISTA-144 94 11 7 17 41 41 4 0 41 58 39.3 259.1 -144.0 -16.3 34.9 233.4 259 56.6
Table Mountain CRISTA-144 94 11 9 3 19 10 5 10 19 27 17.9 242.7 -144.0 -16.3 34.2 243.1 101 119.7
Table Mountain CRISTA-144 94 11 9 16 24 49 5 23 25 6 36.8 264.5 -144.0 -16.3 32.1 245.5 386 58.8
Table_Mountain CRISTA-144 94 11 10 16 31 35 6 23 31 52 39.0 259.7 -144.0 -16.2 34.7 240.3 175 62.1
Table Mountain CRISTA-162/MAHRSI 94 Ii 4 18 48 59 I 1 49 16 41.5 261.9 -162.0 -16.4 33.0 244.1 227 57.5
Table_Mountain CRISTA-162/MAHRSI 94 11 5 4 18 41 I 11 18 58 19.1 249.2 -162.0 -16.4 34.7 243.3 145 139.8
Table_Mountain CRISTA-162/MAHR_I 94 11 5 18 58 51 2 1 59 8 44.0 257.5 -162.0 -16.3 36.0 238.9 363 60.0
Table_Mountain CRISTA-162/MAHRSI 94 11 7 17 42 26 4 0 42 43 41.4 261.7 -162.0 -16.3 32.9 244.2 235 58.3
Table Mountain CRISTA-162/MAHRSI 94 11 8 3 11 32 4 10 11 49 19.6 249.0 -162.0 -16.3 35.1 243.1 158 124.0
Table_Mountain CRISTA-162/MAHRSI 94 11 8 17 50 40 5 0 50 57 43.8 257.8 -162.0 -16.3 35.8 239.2 329 61.2
Table_Mountain CRISTA-162/MAHRSI 94 11 10 16 32 21 6 2_ 32 38 41.1 262.3 -162.0 -16.2 32.7 245.2 316 62.9
Table_Hountain CRISTA-162/MAHRSI 94 11 11 2 0 57 7 9 I 14 19.5 250.1 -162.0 -16.2 34.9 244.4 238 108.9
Table Mountain CRISTA-162/MAHRSI 94 11 11 16 39 14 7 23 39 31 43.2 258.0 -162.0 -16.2 35.2 239.9 233 66.0
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tLme _te o_b vlew_g o]_ez_d _.m8 solar
mission satellite _qle _t cU.st zenith
alto instzun_nt yr Bo da hr Rn sc da hr an sc _at _on beta alpha _st Ion k] anglo
Table_Mountain CP_STA-180 94 11 5 18 59 6 2 1 59 23 44.6 258.5 -180.0 -16.3 33.1 243.? 187 &0.8
Table_Mountain CRISTA-180 94 11 6 19 ? 39 3 2 ? 56 47.2 255.4 -180.0 -16.3 3£.1 239.2 349 &3.5
Table_Mountain CRISTA-180 94 11 7 3 3 18 3 10 3 35 21.8 255.0 -180.0 -16.3 34.6 243.5 151 127.9
TsbleMount,in CRISTA-180 94 11 8 17 50 55 5 0 51 12 44.5 258.8 -180.0 -16.3 32.9 244.0 220 61.7
Table_HouriS,in CP_STA-180 94 11 9 17 58 53 6 0 59 10 47.0 255.6 -180.0 -16.2 36.0 239.7 308 64.?
Table Mounts_n CRISTA-180 94 11 10 1 53 48 6 8 54 5 22.9 255.0 -180.0 -16.2 35.5 243.3 205 112.3
Tsble_Hountain CRISTA-180 94 11 11 2 0 5? ? 9 1 14 19.5 250.1 -180.0 -16.2 32.4 239.2 319 108.9
Tsble_Mountaln CRISTA-180 94 11 11 16 39 29 ? 23 39 46 43.9 259.0 -180.0 -16.2 32.3 244.7 312 66.2
Table_Hountain 8SBUV 94 11 5 18 54 34 2 I 54 51 32.4 244.2 0.0 -90.0 32.4 244.2 268 48.8
Table Ho_ain 5SBUV 94 11 6 19 3 8 3 2 3 25 35.5 239.6 0.0 -90.0 35.5 239.6 273 52.6
Table_Ho_utsln 5SBUV 94 11 8 17 45 24 5 0 46 41 32.2 244.5 0.0 -90.0 32.2 244.4 301 54.4
Tomsk ATHOS 94 11 4 9 59 40 0 16 59 57 52.6 123.1 149.8 -16.4 48.6 97.9 1230 129.5
Tomsk ATHOS 94 11 5 10 9 34 1 17 9 51 50.7 120.8 144.6 -16.4 46.7 96.2 1333 133.1
Tomsk ATHOS 84 11 5 11 40 11 1 18 40 28 50.6 97.8 144.3 -16.5 46.5 73.6 1359 133.4
Tomsk ATHOS 94 11 6 10 18 40 2 17 18 57 48.5 118.0 139.4 -16.3 44.4 95.0 1515 137.3
Tomsk CRISTA-144 94 11 5 7 0 30 1 14 0 47 55.7 113.7 -144.0 -16.4 58.3 83.5 221 79.9
Tomsk CRISTA-144 94 11 5 13 14 56 I 20 15 13 40.8 92.0 -144.0 -16.4 56.9 86.7 108 118.8
Tomsk CRISTA-144 94 11 6 13 23 29 2 20 23 46 38.9 86.6 -144.0 -16.3 55.0 82.5 233 116.7
Tomsk CRISTA-144 94 11 7 5 44 42 3 12 44 59 54.4 114.4 -144.0 -16.3 55.5 85.9 118 73.7
Tomsk CRISTA-144 84 11 7 11 58 47 3 18 59 4 43.7 95.7 -144.0 -16.3 59.5 88.6 389 108.0
Tomsk CRISTA-144 94 11 8 5 53 8 4 12 53 25 55.6 112.8 -144.0 -16.3 57.9 83.1 196 75.1
Tomsk CRISTA-144 94 11 8 12 7 6 4 19 7 23 41.3 91.7 -144.0 -16.3 57.2 86.3 103 106.4
Tomsk CRISTA-144 94 11 9 12 15 0 5 19 15 17 39.1 87.0 -144.0 -16.3 55.1 82.8 212 104.1
Tomsk CRISTA-144 94 11 10 4 35 18 6 11 35 35 54.3 114.6 -144.0 -16.2 55.3 86.5 155 71.7
Tomsk CRISTA-144 94 11 11 4 42 12 7 11 42 29 55.3 112.4 -144.0 -16.2 57.4 83.3 148 72.9
Tomsk CRISTA-144 94 11 11 10 55 55 ? 17 56 12 41.9 92.0 -144.0 -16.2 57.6 86.4 147 94.4
Tomsk CRISTA-162/HAHRSZ 94 11 4 13 5 29 0 20 5 46 42.3 97.9 -162.0 -16.4 55.8 83.5 121 121.1
Tomsk CRISTA-162/HAHRSI 94 11 5 7 1 0 1 14 1 17 56.2 117.0 -162.0 -16.4 54.5 88.0 286 81.6
Tomsk CRZSTA-162/HA-qRSI 94 11 5 11 42 5 i 18 42 22 46.8 105.9 -162.0 -16.4 59.1 87.6 326 111.9
Tomsk CRISTA-162/HANRSI 94 11 6 7 10 10 2 14 10 27 56.8 115.7 -162.0 -16.3 56.6 85.8 40 82.?
Tomsk CRISTA-162/HAHRSI 94 11 6 11 50 58 2 18 51 15 44.4 102.1 -162.0 -16.3 57.4 86.2 123 111.0
Tomsk CRISTA-162/MAHRSI 94 II 7 7 18 28 3 14 18 45 57.0 113.6 -162.0 -16.3 58.0 83.1 210 83.1
Tomsk CRISTA-162/MAHRSI 94 11 7 11 59 17 3 18 59 34 42.4 97.6 -162.0 -16.3 55.8 83.4 129 109.3
Tomsk CRISTA-162/MAHRSI 94 11 8 5 53 38 4 12 53 55 56.1 116.1 -162.0 -16.3 54.2 87.6 302 76.4
Tomsk CRISTA-162/MAHRSI 94 11 8 i0 33 37 4 17 33 54 48.9 102.0 -162.0 -16.3 60.3 81.6 387 98.9
Tomsk CRISTA-162/MAHRSI 94 Ii 9 6 i 47 5 13 2 4 56.7 115.7 -162.0 -16.3 56,4 85.9 51 77.8
Tomsk CRISTA-162/MAHRSI 94 11 9 10 42 31 5 17 42 48 44.6 102.4 -162.0 -16.3 5?.5 86.4 137 99.7
Tomsk CRISTA-162/MAHRSI 94 11 10 6 8 59 6 13 9 16 57.0 113.8 -162.0 -16.2 57.9 83.6 182 78.2
Tomsk CRISTA-162/MAHRSI 94 11 10 10 49 31 6 17 49 48 42.6 98.1 -162.0 -16.2 55.9 83.9 96 97.7
Tomsk CRISTA-162/MARRSI 94 11 11 4 42 57 7 11 43 14 56.1 117.3 -162.0 -16.2 54.3 89.0 350 74.2
Tomsk CRISTA-162/MAHRSI 94 11 ii 6 16 8 7 13 16 25 56.9 113.9 -162.0 -16.2 59.6 83.4 358 78.9
Tomsk CRZSTA-162/MAHRSI 94 11 11 9 23 14 ? 16 23 31 47.7 105.6 -162.0 -16.2 59.5 86.8 352 90.4
Tomsk CRISTA-162/MAHRSI 94 11 11 10 56 25 7 17 56 42 40.5 93.8 -162.0 -16.2 54.2 81.1 361 95.3
Tomsk CRISTA-180 94 ii 5 8 34 36 1 15 34 53 56.7 115.3 -180.0 -16.4 55.1 85.8 162 91.6
Tomsk CRISTA-180 94 ii 6 8 43 41 2 15 43 58 56.1 113.9 -180.0 -16.3 56.1 84.5 58 92.0
Tomsk CRISTA-180 94 11 £ 10 17 27 2 17 17 44 51.4 111.0 -180.0 -16.3 56.7 84.5 42 102.1
Tomsk CRZSTA-180 94 11 7 ? 18 43 3 14 19 0 57.0 115.4 -180.0 -16.3 53.6 87.1 345 83,8
Tomsk CRISTA-180 94 11 ? 8 52 29 3 15 52 46 54.7 114.7 -180.0 -16.3 56.9 85.8 57 93.3
Tomsk CRISTA-180 94 11 7 I0 26 1 3 17 26 18 49.3 i08.7 -180.0 -16.3 55.9 84.0 95 101.8
Tomsk CRISTA-180 94 11 8 7 27 8 4 14 27 25 56.8 114.4 -180.0 -16.3 54.9 85.3 173 84.4
Tomsk CRISTA-180 94 11 8 9 0 52 4 16 I 9 53.4 112.8 -180.0 -16.3 57.0 84.8 56 83.0
Tomsk CRISTA-180 94 11 8 10 34 37 4 17 34 54 46.6 106.6 -180.0 -16.3 54.5 84.1 226 101.5
Tomsk CRXSTA-180 94 11 9 7 35 16 5 14 35 33 56.2 114.0 -180.0 -16.3 56.1 84.6 58 84.9
Tomsk CRISTA-180 94 11 9 9 8 1 5 16 9 18 51.5 111.2 -180.0 -16.3 56.7 84.6 36 92.7
Tomsk CRISTA-180 94 11 10 6 9 14 6 13 9 31 57.0 115.6 -180.0 -16.2 53.6 87.7 366 78.7
Tomsk CRISTA-180 94 ii 10 7 42 40 6 14 42 57 55.1 113.4 -180.0 -16.2 56.7 84.5 45 85,1
Tomsk CRISTA-180 94 11 10 9 16 20 6 16 16 37 49.4 109.1 -180.0 -16.2 56.0 84.5 70 92.0
Tomsk CRISTA-180 94 11 11 6 16 23 7 13 16 40 56.8 115.6 -180.0 -16.2 55.0 86.8 196 ?9.4
Tomsk CRISTA-180 94 ii 11 7 49 48 7 14 50 5 53.7 112.6 -180.0 -16.2 57.0 84.6 63 84.8
Tomsk CRISTA-180 94 ii 11 9 23 29 ? 16 23 46 47.1 106.7 -180.0 -16.2 54.8 84.0 199 90.8
Tomsk SSBUV 94 11 5 8 30 5 I 15 30 22 54.9 85.8 0.0 -90.0 54.9 85.8 186 77.3
Tomsk 88BUV 94 11 6 8 39 25 2 15 39 42 56.1 85.8 0.0 -90.0 56.1 85.8 60 79.4
Tomsk SSBUV 94 11 8 7 22 51 4 14 23 8 55.0 86.6 0.0 -90.0 55.0 86.6 192 73.8
Tomsk SSBUV 94 11 8 8 56 21 4 15 56 38 57.0 84.4 0.0 -90.0 57.0 84.3 71 81.6
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tJ.Je into 8_ viewing o_.-er_d _i.81 6olaf
_t s_.lmion ntellite _rsgle _J.nt dJ.st zenith
aite inlt.zu_ent yr _ da _ _ 8¢ _ _" _'_ 8c Zat ion beta al_a &at &on Im _qle
Tomsk 86BUV 94 11 5 9 4 45 5 16 5 2 56.7 85.9 0.0 -90.0 56.7 85.5 53 83.0
Tomsk 88BUV 94 11 10 6 4 28 6 13 4 45 52.7 85.8 0.0 -90.0 52.7 85.9 386 69.8
Tomsk $SBUV 54 11 10 7 38 23 6 14 38 40 56.8 85.6 0.0 -90.0 56.8 85.? 44 78.6
Tomsk SSBUV 94 11 10 9 12 4 6 16 12 21 56.0 85.6 0.0 -90.0 56.0 85.7 65 83.3
T_k 6SBUV 84 11 11 6 11 51 ? 13 12 8 54.7 86.3 0.0 -90.0 54.7 86.4 214 72.1
TomSk SSBUV 54 11 11 7 45 32 ? 14 45 49 57.0 85.6 0.0 -90.0 57.0 85.7 67 ?7.5
Tomnk SSBUV 94 11 11 9 18 58 7 16 15 15 55.1 83.5 0.0 -90.0 55.1 83.6 181 82.8
VoZgogrsd ATHOS 94 11 5 13 10 49 1 20 11 6 50.5 75.2 143.5 -16.4 46.4 51.0 558 133.6
Volqograd ATHOS 94 11 5 14 41 26 1 21 41 43 50.3 52.5 143.6 -16.4 46.3 28.4 1213 133.9
VoZgog=ad ATHOS 94 11 6 14 50 18 2 21 50 35 48.0 50.1 138.4 -16.3 43.5 27.3 1397 138.3
Volgogrsd ATHOS 54 11 8 15 8 0 4 22 8 17 40.8 46.4 127.9 -16.3 36.7 26.1 1565 150.6
Volgogr&d ATHOS 54 11 9 13 46 23 5 20 46 40 35.9 67.5 123.0 -16.3 31.8 48.5 1888 158.5
Volgograd CRZSTA-144 94 11 4 17 41 17 I 0 41 34 30.2 41.8 -144.0 -16.4 46.7 40.5 34& 133.0
Volqogr&d CRISTA-144 94 11 5 8 27 34 1 15 27 51 50.2 70.3 -144.0 -16.4 48.6 44.9 55 68.4
Volgograd CRISTA-144 94 11 6 16 26 30 2 23 26 47 32.8 47.0 -144.0 -16.3 49.0 45.2 94 121.7
Vo_gograd CRISTA-144 94 11 7 16 34 49 5 23 35 6 30.4 41.6 -144.0 -16.3 46.7 40.4 351 119.0
Volgograd CRISTA-144 94 11 8 7 20 5 4 14 20 22 49.9 69.7 -144.0 -16.3 48.2 44.9 53 66.5
Volqoqrad CRISTA-144 94 11 5 ? 27 59 5 14 28 16 51.4 66.3 -144.0 -16.3 50.5 40.3 366 68.5
Vol_oqrad CRISTA-344 54 11 9 15 17 58 5 22 18 15 33.0 47.4 -144.0 -16.3 49.2 45.5 122 108.1
Volqogzad CRISTA-144 94 11 10 15 24 47 6 22 25 4 30.6 42.3 -144.0 -16.2 46.8 41.0 302 105.0
Volgograd CRISTA-144 94 11 11 6 9 6 ? 13 5 23 49.4 69.6 -144.0 -16.2 47.6 45.4 128 67.9
Vo_gograd CRISTA-ZS2/MAHRSI 94 11 5 16 18 38 1 23 18 55 33.3 54.2 -162.0 -16.4 48.2 44.7 42 125.8
Volgogzad CRISTA-162/MAHRSI 94 11 6 8 37 9 2 15 37 26 52.9 70.3 -162,0 -16.3 48.1 45.6 109 71.5
Volgograd CRISTA-162/MAHRSZ 94 11 7 8 45 27 3 15 45 44 54.2 67.3 -162.0 -16.3 50.2 41.4 284 73.1
Volgograd CRISTA-I62/MAHRSZ 84 11 8 15 I0 34 4 22 10 51 33.8 54.0 -162.0 -16.3 48.5 44.5 21 112.0
Volgograd CRISTA-IS2/MARRSI 94 11 9 7 28 44 5 14 25 I 52.8 70.4 -162.0 -16.3 47.9 45.5 136 65._
VolgogEad CRISTA-162/MAHRSZ 94 11 5 15 18 28 5 22 18 45 31.4 48.8 -162.0 -16.3 46.3 40.2 388 105.1
Volgograd CRISTA-162/MARRSZ 94 11 10 ? 35 53 6 14 36 10 54.1 67.6 -162.0 -16.2 50.0 42.0 239 71.3
Volgogr&d CRISTA-162/MARRSI 94 11 11 13 59 15 7 20 59 32 34.5 54.5 -162.0 -16.2 49.0 44.9 ?8 58.5
Volgogr&d CRISTA-180 94 11 4 16 8 41 0 23 8 58 36.4 58.9 -180.0 -16.4 47.5 42.4 173 127.2
Volgograd CRISTA-380 54 11 5 10 1 40 1 17 1 57 55.8 68.1 -180.0 -16.4 49.0 43.3 87 75o9
Volgograd CRISTA-180 94 11 6 10 10 55 2 17 11 12 56.7 68.4 -180.0 -16.3 51.5 41.9 379 81.9
Volgo_r_d CRISTA-180 94 11 6 14 53 44 2 21 54 l 39.5 62.9 -180.0 -16.3 49.8 45.0 144 135.8
Volqoqr&d CRISTA-180 94 11 7 8 45 42 3 15 45 59 54.5 68.9 -180.0 -16.3 46.5 46.4 268 73.8
Vo_gograd CRISTA-180 54 11 7 15 2 18 3 22 2 35 36.5 58.7 -180.0 -16.3 47.5 42.4 173 114.3
Vo_gograd CRISTA-Z80 84 11 8 8 54 20 4 15 54 37 55.9 68.9 -180.0 -16.3 45.2 44.3 89 75.8
Volgograd CRISTA-180 94 11 9 9 2 29 5 16 2 46 56.7 68.5 -180.0 -16.3 51.4 42.1 362 77.2
Volgogrld CRISTA-180 94 11 9 13 45 14 5 20 45 31 35.7 63.3 -180.0 -16.3 49.9 45.3 183 103.4
Volgograd CRISTA-180 94 11 10 7 36 8 6 14 36 25 54.4 69.1 -180.0 -16.2 46.4 47.0 307 71.8
Volgograd CRISTA-180 94 11 10 13 52 21 6 20 52 38 56.8 58.3 -180.0 -16.2 47.6 43.1 125 101.4
Vo_gograd CRISTA-180 94 11 11 7 43 17 7 14 43 34 55.7 68.5 -180.0 -16.2 48.8 44.5 45 73.4
Volgo_rad MA5 54 11 4 8 14 6 0 15 14 23 39.3 60.2 -90.0 -16.4 49.7 42.1 206 55.2
Volgog_d SSBUV 54 11 6 10 6 24 2 17 6 41 51.1 41.8 0.0 -90.0 51.1 41.8 340 68.8
Volqo_rad SSBUV 94 11 8 8 49 49 4 15 50 6 48.8 44.3 0.0 -90.0 48.8 44.3 34 65.3
Volgograd 5SBUV 94 11 9 8 57 58 5 15 58 15 50.8 42.0 0.0 -50.0 50.9 42.0 321 67.8
Volgogr&d SSBUV 94 Z1 10 7 31 37 6 14 31 54 45.8 47.0 0.0 -90.0 45.8 47.0 362 64.6
Volgograd SSBUV 54 11 11 7 38 45 7 14 39 2 48.3 44.3 0.0 -90.0 48.3 44.4 24 67.4
Y&ku_sk ATHOS 94 11 4 6 58 26 0 13 58 43 52.8 168.5 150.4 -16.4 48.8 143.1 3679 129.1
Yakutsk ATHOS 94 11 4 8 29 3 0 15 29 20 52.7 145.8 150.1 -16.4 48.7 120.5 1596 129.3
Yaku_sk ATMOS 94 11 5 7 8 19 1 14 8 36 51.0 165.8 145.2 -16.5 46.9 141.4 3825 132.6
Yaku_sk ATHOS 54 11 5 8 38 57 1 15 39 14 50.5 143.2 144.5 -16.5 46.8 118.8 1833 132.9
¥aku_sk CRISTA-144 54 11 5 4 0 4 1 11 0 21 56.3 164.2 -144.0 -16.4 59.9 133.5 287 81.4
Yaku_sk CRISTA-144 94 11 5 5 33 11 1 12 33 28 56.9 159.0 -144.0 -16.4 64.7 128.9 307 90.8
Yaku_sk CRISTA-144 94 11 5 8 39 38 1 15 39 55 49.8 145.8 -144.0 -16.4 64.5 131.7 289 108.1
YakuSsk CRISTA-144 94 ii 5 10 12 45 1 17 13 2 43.7 134.0 -144.0 -16.4 59.6 126.7 324 116.0
Yaku_sk CRISTA-144 54 ii 6 4 5 9 2 11 9 26 56.7 161.1 -144.0 -16.3 61.4 130.4 66 82.7
Yaku%sk CRISTA-144 54 11 6 8 48 43 2 15 49 0 47.7 142.4 -144.0 -16.3 62.8 131.5 119 107.5
Yaku_sk CRISTA-144 94 11 7 4 17 28 3 11 17 45 57.0 159.1 -144.0 -16.3 63.0 128.4 135 83.1
Y&ku_sk CRISTA-144 94 11 7 8 57 1 3 15 57 18 45.8 138.3 -144.0 -16.3 61.3 129.4 85 106.2
Yaku_sk CRISTA-144 94 11 8 2 52 56 4 5 53 13 56.2 163.3 -144.0 -16.3 59.6 133.0 31& 77.1
Yaku_sk CRISTA-144 54 11 8 4 25 55 4 11 26 12 56.9 158.1 -144.0 -16.3 64.4 128.1 288 83.8
Yakutsk CRISTA-144 94 11 8 7 32 24 4 14 32 41 49.6 146.4 -144.0 -16.3 64.2 132.5 286 58.5
Yaku_sk CRISTA-144 94 11 8 5 5 9 4 16 5 26 44.1 133.6 -144.0 -16.3 59.8 126.2 323 104.2
- Yakutsk CRZSTA-144 94 ii 9 3 0 48 5 l0 1 6 56.7 161.2 -144.0 -16.3 61.3 130.5 83 77.8
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Appendix 13. Continued.
t_ _1_ sub viewing ol_er_d ,,_ss solar
_t m&ssion sal_llite angle _t _L_st zenith
site instrument yr Do da hr Bn sc da hr Bn sc fat _on beta alpha fat _on kn anqle
Yakutsk CRISTA-144 94 11 8 7 40 18 5 14 40 35 47.8 142.7 -244.0 -16.3 42.9 131.5 128 97.1
Yakutsk CRISTA-144 94 11 10 3 8 9 6 10 8 26 57.0 159.2 -144.0 -16.2 42.8 128.8 108 78.2
Y,kutsk CRISTA-144 94 11 10 7 47 26 6 14 47 43 46.0 138.8 -144.0 -16.2 61.3 129.8 75 95.3
Y,kutsk CRIST&-144 84 11 11 1 42 22 7 8 42 39 56.2 164.5 -144.0 -16.2 59.6 134.5 356 74.5
Y&kutmk CRXSTA-144 94 11 11 3 15 3 7 10 15 20 57.0 157.5 -144.0 -16.2 64.1 127.6 263 ?8.5
Yakutsk CRISTA-144 94 11 11 6 21 24 ? 13 21 41 50.1 146.4 -144.0 -16o2 64.5 132.4 298 88.?
Yakutsk CRISTA-144 94 11 11 ? 54 5 7 14 54 22 44.7 133.8 -144.0 -16.2 60.2 126.1 292 92.5
Yakutsk CRISTA-162/MAHRSI 94 11 5 5 33 41 1 12 33 58 56.6 162.5 -162.0 -16.4 60.3 131.5 202 92.5
Yakutsk CRISTA-162/MAHRSI 94 11 5 7 7 2 1 14 7 19 53.6 157.7 -162.0 -16.4 62.0 130.7 34 101.6
Yakutsk CRISTA-162/MAHRSI 94 11 5 8 40 9 I 15 40 26 48.7 148.2 -162.0 -16.4 60.3 127.7 227 109.7
Yakutsk CRISTA-162/MAHRSI 94 11 6 5 42 56 2 12 43 13 56.0 161.1 -162.0 -16.3 61.3 131.2 101 93.0
Y&kutsk CRISTA-162/MAHRSI 94 11 6 7 16 12 2 14 16 29 52.0 155.2 -162.0 -16.3 61.7 130.8 56 101.5
Yakutsk CRISTA-162/MAHRSI 94 I1 7 4 18 13 3 11 18 30 56.9 164.4 -162.0 -16.3 59.2 133.6 369 85.3
Yakutsk CRISTA-162/MAHRSI 94 11 ? 5 51 14 3 12 51 31 55.1 158.7 -162.0 -16.3 61.8 129.9 26 92.7
Yakutsk CRZSTA-162/HAHRSI 94 11 7 7 24 30 3 14 24 47 50.5 151.8 -162.0 -16.3 61.1 129.5 103 100.6
Yskutsk CRISTA-162/MAHRSI 94 11 8 4 26 25 4 11 26 42 56.7 161.6 -162.0 -16.3 60.1 130.9 213 85.1
Yakutsk CRISTA-162/MAHRSI 94 11 8 5 59 40 4 12 59 57 53.9 156.9 -162.0 -16.3 62.0 129.9 6 92.5
Y&kutsk CRISTA-162/MAHRSI 94 11 8 7 32 54 4 14 33 11 48.5 148.8 -162.0 -16.3 60.1 128.9 222 99.8
Yakutsk CRISTA-162/MAHRSI 94 11 9 4 34 34 5 11 34 51 56.0 161.2 -162.0 -16.3 61.2 131.2 108 85.6
Yakutsk CRISTA-162/MAHRSI 94 11 9 6 7 49 5 13 8 6 52.1 155.4 -162.0 -16.3 61.7 130.9 58 92.3
Yakutsk CRISTA-162/HAHRSI 94 11 9 7 40 48 5 14 41 5 46.7 144.9 -162.0 -16.3 58.9 127.0 379 98.3
Y&kutsk CRISTA-162/MARRSI 94 11 10 3 8 39 6 10 8 56 57.0 162.8 -162.0 -16.2 58.7 132.3 391 79.3
Yakutsk CRISTA-162/HAHRSI 94 11 10 4 41 50 6 11 42 7 55.2 158.9 -162.0 -16.2 61.7 130.3 34 85.2
Yakutsk CRISTA-162/MAHRSI 94 11 10 6 15 0 6 13 15 17 50.6 152.1 -162.0 -16.2 61.1 129.9 98 91.1
Yakutsk CRISTA-162/MARRSI 94 11 11 3 15 48 7 I0 16 5 56.7 162.8 -162.0 -16.2 60.2 132.4 240 79.9
Yakutsk CRISTA-162/MAHRSI 94 11 II 4 48 43 7 11 49 0 54.2 156.6 -162.0 -16.2 61.9 129.4 30 84.5
Yakutsk CRISTA-162/MAHRSI 94 11 11 6 21 54 7 13 22 11 49.0 148.8 -162.0 -16.2 60.3 128.6 204 89.7
Yakutsk MAS 94 11 4 3 46 51 0 10 47 8 50.4 147.6 -90.0 -16.4 63.2 128.5 158 70.2
Zvenigorod ATMO5 94 11 5 13 10 49 I 20 11 6 50.5 75.2 143.9 -16.4 46.4 51.0 1442 133.6
Zvenigorod ATMOS 94 ii 5 14 41 26 I 21 41 43 50.3 52.5 143.6 -16.4 46.3 28.4 1234 133.9
Zvenigorod ATHOS 94 11 6 14 50 18 2 21 50 35 48.0 50.1 138.4 -16.3 43.9 27.3 1513 138.3
Zvenigorod CRZSTA-144 94 11 5 10 1 10 1 17 1 27 55.3 64.8 -144.0 -16.4 57.2 35.1 175 78.3
Zvenigorod CRISTA-144 94 11 5 16 15 52 I 23 16 9 41.3 45.3 -144.0 -16.4 57.4 39.8 228 117.7
Zvenigorod CRISTA-144 94 11 6 16 24 15 2 23 24 32 39.4 40.1 -144.0 -16.3 55.5 35.7 99 115.6
Zvenigorod CRISTA-144 94 11 7 8 45 27 3 15 45 44 54.2 67.3 -144.0 -16.3 55.0 39.0 168 73.1
Zvenigorod CRISTA-144 94 11 8 8 53 35 4 15 53 52 55.1 64.0 -144.0 -16.3 56,8 34.9 157 73.9
Zvenigorod CRISTA-144 94 II 8 15 7 49 4 22 8 6 41.8 45.1 -144.0 -16.3 57.6 39.4 232 105.4
Zvenigorod CRISTA-144 94 11 9 15 15 42 5 22 15 59 39.6 40.4 -144.0 -16.3 55.6 35.9 ?8 103.2
Zvenigorod CRISTA-144 94 11 10 7 35 53 6 14 36 I0 54.1 67.6 -144.0 -16.2 54.8 39.7 214 71.3
Zveniqorod CRISTA-144 94 11 11 7 42 47 7 14 43 4 55.1 65.3 -144.0 -16.2 56.9 36.4 107 72.6
Zvenigorod CRISTA-144 94 Ii 11 13 56 30 7 20 56 47 42.4 45.4 -144.0 -16.2 58.1 39.5 276 93.6
Zvenigorod CRISTA-162/MAHRSI 94 11 4 16 6 25 0 23 6 42 42.8 51.2 -162.0 -16.4 56.2 36.5 41 120.0
Zvenigorod CRISTA-162/MAHRSI 94 11 5 I0 1 40 1 17 1 57 55.8 68,1 -162.0 -16.4 53.5 39.7 329 79.9
Zvenigorod CRISTA-162/MAHRSI 94 11 5 16 16 22 i 23 16 39 39.9 47.1 -162.0 -16.4 54.0 34.3 286 119.2
Zvenlgorod CRISTA-162/MAHRSI 94 11 6 I0 10 40 2 17 I0 57 56.5 66.7 -162.0 -16.3 55.6 37.3 43 81.1
Zvenigorod CRISTA-162/MAHRSI 94 11 6 14 51 44 2 21 52 1 44.9 55.5 -162.0 -16.3 57.8 39.1 234 110.0
Zvenigorod CRISTA-162/MAHRSI 94 11 7 I0 19 13 3 17 19 30 57.0 66.4 -162.0 -16.3 57.7 35.9 200 82.3
Zvenigorod CRISTA-162/MARRSI 94 11 7 15 0 2 3 22 0 19 42.9 51.0 -162.0 -16.3 56.2 36.4 47 108.3
8venigorod CRISTA-162/MAHRSI 94 II 8 8 54 20 4 15 54 37 55.9 68.9 -162.0 -16.3 53.8 40.7 344 75.8
Zvenigorod CRISTA-162/MAHRSI 94 11 8 15 8 19 4 22 8 36 40.4 46.9 -162,0 -16.3 54.2 34.0 276 106.7
Zvenigorod CRISTA-162/MAHRSI 94 ii 9 9 2 14 5 16 2 31 56.5 66.8 -162.0 -16.3 55.5 37.5 62 76.6
Zvenigorod CRISTA-162/MAHRSI 94 11 9 13 43 13 5 20 43 30 45.1 55.8 -162.0 -16.3 57.9 39.3 248 98.8
Zvenigorod CRISTA-162/MAHRSI 94 11 I0 9 9 18 6 16 9 35 56.9 64.8 -162.0 -16.2 57.1 35.0 176 77.2
Zvenigorod CRISTA-162/MAHRS2 94 Ii I0 13 50 6 6 20 50 23 43.1 51.5 -162.0 -16.2 56.3 37.0 34 96.8
ZvenigoEod CRISTA-162/MAHRSZ 94 11 11 9 16 27 7 16 16 44 57.0 64.9 -162.0 -16.2 58.9 34.4 360 78.0
Zvenigorod CRISTA-162/MAHRSI 94 11 Ii 13 57 0 7 20 57 17 41.0 47.2 -162.0 -16.2 54.6 34.2 235 94.5
Zvenigorod CRISTA-180 94 ii 5 11 35 32 1 18 35 49 56.8 68.0 -180.0 -16.4 54.9 38.6 163 90.6
Zvenlgorod CRISTA-180 94 11 6 11 44 26 2 18 44 43 56.3 66.7 -180.0 -16.3 55.9 37.3 19 91.2
[venigorod CRISTA-180 94 11 6 13 18 13 2 20 18 30 51.8 64.0 -180.0 -16.3 56.8 37.3 85 101.1
Zvenigorod CRISTA-180 94 11 6 14 51 44 2 21 52 1 44.9 55.5 -180.0 -16.3 53.6 34.1 326 110.0
Zvenigotod CRISTA-180 94 II 7 I0 19 29 3 17 19 46 57.0 68.1 -180.0 -16.3 53.3 40.1 358 83.0
8venigoEod CRISTA-180 94 11 7 11 53 0 3 1_ 53 17 55.3 66.0 -180.0 -16.3 56.7 36.8 76 91.7
8venigozod CRISTA-180 94 11 7 13 26 46 3 20 27 3 49.7 61.8 -180.0 -16.3 56.1 36.8 15 100.9
Zvenigorod CRISTA-180 94 11 8 I0 27 50 4 17 28 7 56.9 67.1 -180.0 -16.3 54.7 38.2 163 83.6
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Appendix 13. Concluded.
t_ _t_ s_ view_g o]_er_d mJ,as Jol_
_ss_n sateZZite _qle _t d_st zenit_
lite _st_nt yr _ _ 1_ _ Ic da _ _ sc 1at 1_ _ta al_a Zat Zon _ _gle
8venigorod CRISTA-180 94 11 8 12 I 35 4 19 1 $2 53.7 65.8 -180.0 -16.3 $7.0 37.G 115 92.2
8veniqorod CRISTA-180 St 11 8 13 35 19 4 20 35 36 47.0 59.9 -180.0 -16.3 54.8 37.0 134 100.6
zvenigo:od CRZGTA-180 94 11 9 10 35 59 5 17 36 16 56.3 86.9 -180.0 -16.3 55.9 37.4 30 84.2
8_nigotod CRISTA-180 94 11 9 12 9 43 S 19 10 0 51.9 64.3 -180.0 -16.3 56.8 37.4 90 91.9
Zvonigorod CRISTA-180 94 11 9 13 43 13 5 20 43 30 45.1 55.8 -180.0 -16.3 53.7 34.3 310 98.8
Svenigorod CRISTA-180 94 11 10 9 9 34 £ 18 9 51 56.9 65.6 -180.0 -16.2 52.8 39.2 381 77.7
zvenigo_od CRISTA-180 94 11 10 10 43 14 G 17 43 31 55.4 66.3 -180.0 -16.2 56.7 37.3 78 84.4
Zvenigo_od CRISTA-180 94 11 10 12 16 55 G 19 17 12 49.8 62.3 -180.0 -16.2 56.I 37.4 27 91.2
[venigorod CRISTA-180 94 11 12 9 16 42 7 16 16 59 56.9 65.7 -180.0 -16.2 54.4 38.2 188 78.4
Svenigor¢_ CRISTA-180 94 11 11 10 50 23 7 17 S0 40 54,0 65.6 -280.0 -16.2 57.0 37.4 112 84.2
[venigotod CRISTA-180 94 11 11 12 24 4 7 18 24 21 47.5 60.0 -180.0 -16.2 55.0 37.0 106 80,1
Zvenigorod SSBUV 94 11 9 10 31 27 S 17 31 44 55.7 37.1 0.0 -90.0 55.7 37.1 37 74.3
Zvenigotod $SBUV 94 11 9 12 5 12 S 19 S 28 56.9 37.0 0.0 -90.0 58.9 37.0 95 81.7
Svenigo_od SSBUV 94 11 9 13 38 57 5 20 39 14 53.6 35.6 0.0 -90.0 53.6 35.6 279 89.3
|venigorod $$BUV 94 11 10 10 38 43 6 17 39 0 56.5 36.7 0.0 -90.0 56.5 36.7 59 75.6
Zveniqorod 5$BUV 94 11 10 12 12 24 8 19 12 41 54.3 36.7 0.0 -90.0 56.3 36.8 36 82.2
|veniqoEod $SBW 94 11 11 9 12 11 7 16 12 28 54.1 37.7 0.0 -90.0 54.Z 37.8 217 71.5
|veni_orod $$BUV 94 11 11 10 45 52 7 17 46 9 56.9 34.7 0.0 -90.0 S&.9 36.8 108 76.7
Zvonlgorod SSBUV 94 Zl 11 12 29 33 7 19 29 S0 55.3 36.4 0.0 -90.0 55.3 36.5 80 82.3
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